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A Pesco pump is lifting this load... 


IT COULD LIFT OVER TWICE AS MUCH! 


Over 80,000 pounds can be lifted and transported by this 
die handler built by Automatic Transportation Company. 

Yet the Pesco hydraulic pump that supplies the power 
to lift such terrific loads is so small it can be carried easily 
in your hand! 

One important reason why more and more industrial 
equipment manufacturers are turning to Pesco for 
answers to their hydraulic power problems, is ‘‘Pressure 
Loading’’. ‘‘Pressure Loading’’ is the exclusive, patent- 
ed Pesco design principle that assures extremely high 
operating efficiencies over a long, trouble-free pump life 
because it automatically compensates for wear. 

For the complete story of Pesco Pressurized Power 
and Controlled Flow, and how the sales power of Pesco 
hydraulic power can help you, write today. 


A preliminary discussion will involve no obligation. 


BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 
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FRONT COVER: The Henry Ford Avenue Bridge, Los Angeles har- 
bor, after center span was raised 712 feet. 
The task involved raising the center span, build- 
ing four concrete piers up to the new elevation, 
raising both railroad trestle approaches to the 
bridge and restoring traffic in the minimum of time. 
Story on page 11. 
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J.1.C. HYDRAULIC 
STANDARDS 
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Why Experiment? ... Specify Miller “Time 
Tested and Proven” Cylinders—And Be SURE! 


All Miller Standard High Pressure Hydraulic Cylinders met both the 
mandatory and recommended practices of the “Standards” years ago. 


Some “Standards” specifications, such as dirt protectors, scratch-resistant 
piston rods, etc., are required only under severe conditions. All Miller 
Standard High Pressure Hydraulic Cylinders met these requirements years 
ago. 
The desire for elimination of manual rod seal adjustment is strongly 
voiced at all hydraulic industry conferences. The “time tested and proven” 
Miller Patented Rod Seal is self-adjusting and wear compensating .. . 
requires no manual adjustment. 


Complete Line 
+ AIR CYLINDERS 
1Ya" te 20’ Bores 
« LOW PRESSURE HYDRAULIC 
CYLINDERS 1/2” te 16” Bores 


+ HIGH PRESSURE HYDRAULIC Miller Air Cylinder Bulletin A-10S and 
CYLINDERS 1/2” te 12” Bores Miller Hydraulic Cylinder Bulletin H-104 


MILLER MOTOR COMPANY ~..,., 
Cee 





4029 N. KEDZIE AVE. @ CHICAGO 18, ILLINOIS 


COUNTERBALANWCE CYLINDERS - BOOSTERS - AIR HOISTS 














AIR AND HYDRAULIC CYLINDERS ACCUMULATORS 
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I am interested in two cylinders ap- 
proximately three inches long and 
one-half inch in diameter, with a 
two-inch lift, capable of lifting ten 
pounds. This is for a scale model of a 
piece of materia!s handling equip- 
ment. Incidentally, I would also be 
interested in a miniature pump to 
use in conjunction with the cylinders, 
Any information you can give me 
will be greatly appreciated. 
H.L.B. 


The names of several organizations 
who make such special hydraulic 
cylinders and pumps have been for- 
warded to you. 





Does the revised JIC Hydraulic 
Standards section on heat exchangers 
(H5.5) in which the use of copper 
or copper alloyed metals in contact 
with uninhibited petroleum base 
fluids apparently is approved when 
these metals are compatible with 
such fluids mean that copper tubing 
might be used elsewhere in the sys- 
tem? 
B.D. 

This problem, since it involves an 
exception to the Hydraulic Stand- 
ards, would have to be solved by 
an agreement between supplier and 
purchaser. 





Please accept my thanks for the val- 
uable leads for obtaining informa- 
tion and literature on basic hydrau- 
lics. All of the people that you sug- 
gested that I write to have been 
most generous with their literature 
and suggestions. 
R.B.B. 

(See letter of R.B.B. in this column 
for April.) 





Have the symbols used in recom- 
mended diagrams of JIC Hydraulic 
Standards been published separate- 
ly? We would use four or five such 
sheets to good advantage. 
T.R. 

Yes; at least two manufacturers in 
the field have done this. We are send- 
ing their names to you. 





I am interested in finding a flexible 
coupling to use between a 2 hp motor 
and pump. Your magazine is very 
helpful on hydraulic information, but, 
unless I have missed something, there 
hasn’t been any flexible coupling in- 
formation listed. Have you any infor- 
mation that would give me a compat!- 
son of flexible couplings? 
T.C.F. 


We do not know of an independent 
comparison that has been made on 
flexible couplings. A number of the 
manutacturers of couplings have pub- 
lished test results in their literature 
or as engineering data sheets. The 
names of several manufacturers who 
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offer -uch information has been for- 
wardec to you. 


We like the “Here’s How” items in 
APPLIED HYDRAULICS. Let us have 
more of them each month. 


B.S. 

This we plan to do. These items 
cover a wide field; not only main- 
tenance or service problems but de- 
signs and production shortcuts as 
well. Our readers are invited to send 
their pet time or effort savers to the 
Here’s How Editor. 


The articles by Mr. G. W. Louthan 
on the research done by Mr. A. M. 
Kellman, “Reduction of Hydraulic 
Noise and Vibration” are certainly 
interesting and timely. The introduc- 
tion is a very clear discussion on the 
importance of doing something about 
the matter. 
The noise and vibration described 
could be termed Aydraulic in origin 
as distinguished from mechanical. 
For instance, in an ordinary com- 
mercial installation (not aircraft), 
noise and vibration of hydraulic ori- 
gin would account for no more than 
10 percent of the characteristic noise 
associated with the equipment. The 
rest would be mechanically trans- 
mitted directly from the pump and 
motors to the air and various sound- 
ing boards. Mechanically transmitted 
noise is by far the worst offender 
and cannot be licked by a pulsation 
filter. In aircraft, of course, the noisy 
pump is mounted outside on the 
engine, so that the problem is dif- 
ferent. 
In the discussion of pulsation filters, 
the article describes some evidence 
that horns did not operate satisfac- 
torily. Perhaps that was because sig- 
nificant capacitance and inertance 
effects, both lumped and distributed, 
were unsuspected in the test set-up. 
The horn properly used, can defi- 
nitely justify its extra cost and 
weight, if important. 

F.H.A. 


We welcome comments, such as the 
above, on the articles we publish. 


Has there been a reprint of the arti- 
cle “The Selection and Application 
of High Pressure Pumps and Fluid 
Motors”? We could use two copies 
to good advantage in our sales work. 
P.D. 


Yes, this article has been reprinted. 
Copies may be obtained by requests 
directed to Mr. Vickery. 


Additional answer to W.J.C. (Letters 
to the Editor column, March issue): 


The names of two manufacturers of 
high pressure hose that have ex- 
Pressed an interest in your hydraulic 
Pitman problem have been sent to 
you. We have alse ‘earned that at 
least one other manufacturer has a 
new hose under test in production, 
a hose that might be an answer to 
your problem. As soon as this man- 
ufacturer clears the information on 
this hose, we will be glad to advise 
you. 


MAY, 1950 
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How a 
GREER ACCUMULATOR 
Improved the Operation of 
This Packaging Machine 


4 HE packaging machine shown above and manufactured by Standard 
Knapp is but one of many similar machimes used to collect and 
ultimately insert various types of boxes, bags and bottles in containers 
according to predetermined patterns. This is accomplished in various 
ways, the most common being gravity or by means of a ram or pusher. 
The feed conveyor shown here brings the individual bags to a position 
in front of the side pusher which shears off the predetermined number. 
When the load pattern is in front of the main pusher it is transferred 
into the shipping container. 

The two pushers were formerly operated mechanically by a slider 
crank mechanism. Redesigning the unit to incorporate hydraulic pushers 
and a Greer Accumulator resulted in many important advantages. The 
use of the Greer Accumulator resulted in: 

1. A considerable saving in labor and materials. 

2. A reduction in size of pump required. 

3. A saving in space and cost. 

4, Greer Accumulator provides the constant pressure so urgently 
needed for a positive transfer of the product. 

Redesigning your own process or machine to incorporate a Greer 
Accumulator, you too can enjoy numerous advantages. Our represen- 
tative in your territory will be happy to discuss your individual problems. 
A request for further information to our engineering department will 
bring an immediate reply. 


United States Pot- 
ents Under Oleor 
licenses 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 


SEEN 


YOUR SYMBOL OF SERVICE 


HYDRAULICS INC 
454 EIGHTEENTH ST., BROOKLYN15, N. Y 





STANDARD KNAPP AUTOMATIC MACHINERY 





























Special shaft seal 
Positive sealing; eliminates ~~ 
packing difficulties, > 


thrust and radial loads 


imposed by drive. either foot or flange mountings. 


Here’s a new series of gear-type hydraulic pumps 
designed and constructed to meet today’s requirements 
forva simple, low cost, efficient hydraulic power 
source. Incorporating many exclusive design features, 
these new pumps are ruggedly built for long, 
trouble-free service under the most severe operating 
conditions. Adel hydraulic pumps are designed 
for 1000 psi service with rated capacities at 1800 rpm 
of from 1.5 to 60 gpm. Investigate them today! 






RBANK, CALIF. 





The “Inside Job” on the 


Ball bearing absorbs all 7 Se ae pe alae ee 








A unique, ball drive permits gears to float 
endwise on shaft. This prevents any thrust 
loads from being transferred from shaft to 
gears or end plates. 


Trapped fluid is utilized 
to pressure-lubricate 
shafts, bushings and bear- 
ings. This permits use of 
journal bearings, saves 
costs and maintenance. 
This provides smoother, 
quieter operation. 











Write for new, descriptive bulletin 
containing detailed information 
on ADEL’s line of industrial 
hydraulic equipment. Please 
address inquiries to 10755 Van 
Owen Street, Burbank, California. 


DEL PRECISION PRODUCTS CORP. 


A FEW SELECT TERRITORIES ARE 
STILL AVAILABLE TO PROGRESSIVE 
DISTRIBUTORS OF HYDRAULIC 
EQUIPMENT-INQUIRIES INVITED 
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WITH 12 HP 


HE LIFTING OF THE 6000-TON 
icc span of the Henry Ford 
Avenue double-leaf bascule bridge 
across Cerritos Channel seven and 
a half feet above its previous level 
was a triumph of ingenuity in which 
special hydraulic jacks and radial 
piston pumps played an essential 
part. Because of the importance of 
the bridge as the only railroad con- 
nection to Terminal Island, the main 
shipping center of Los Angeles har- 
bor, the job had to be done in five 
days—120 hours. 

The prelude to the 120 hour 
drama of engineering was played by 
the forces of nature over the past 
several years, during which time the 
bridge and adjacent land area had 
sunk approximately five feet. The 
subsidence, believed to have been 
caused by heavy withdrawals of oil 


Fig. 1. The Henry Ford 
Avenue bridge before the 
double-leaf bascule cen- 
ter span was raised. The 
“pproaches are at the 
new level — 712 feet 
above the old level. The 
massive concrete counter- 
weights are a part of the 
center span. 


RAISING TWELVE MILLION POUNDS 






A unique bridge raising job in which specially de- 
signed double acting hydraulic jacks and three piston 
radial pumps were used to raise a 6000-ton span in 


six inch increments. 


By R. L. HAYMAN 
General Manager 
Haskel Engineering & Supply Co. 


and gas from under the harbor dis- 
trict, had been so slow that consid- 
erable time elapsed before it was 
realized what was happening. 

About two years ago, however, 
binding on the giant center span be- 
came so great that lifting of the dou- 
ble leaves for passage of ships 
through the channel was impossible. 
After considerable study by the Har- 
bor Department, it was decided to 
raise the existing bridge rather than 
replace it with a new one. General 
specifications and plans were pre- 
pared, leaving wide latitude to pros- 
pective bidders in the engineering 
processes to be employed. 


The job involved raising the cen- 
ter span, building four concrete piers 
up to the new elevation, raising both 
railroad trestle approaches to the 
bridge and reconstructing the grades 
and tracks for immediate rail service 
to industrial plants, shipping com- 
panies and naval facilities on Ter- 
minal Island—all in 120 hours. 

The task performed was unique. 
The lifting machinery and equip- 
ment had to be specially designed 
and manufactured. The project in- 
volved movement of ponderous 


' masses. Yet operations had to be 


conducted with precision on the part 
of both men and equipment not nor- 
mally found in the construction 
field. Hazards were large. Contrac- 
tors were required to cover their risk 
with a $1,750,000 insurance policy 
against failure. 






































Fig. 2. Schematic diagram of the bridge 

raising hydraulic system showing ar- 

rangement of jacks and pumps on the 
four piers. 


Of greatest importance, the 
achievement saved an expenditure 
of millions of dollars to replace the 
massive double-leaf bascule bridge, 
in order to reopen Cerritos Channel 
water traffic that had been cut off 
for more than two years. 

The Johnson-Western Company 
of San Pedro and the Tavares Con- 
struction Company of San Diego, 
jointly, were awarded the half-mil- 
lion dollar contract. Long months 
of advance planning and technical 
preparatory work were necessary. 

The prime contractors decided to 
raise the span by power hydraulics, 
rather than by hand-jacks, since 
neither the available areas of the 
pier heads nor the time limit would 
have permitted their use. R. Howard 
Annin of Los Angeles was retained 
as consulting engineer in the struc- 
tural and design analysis; the Has- 
kel Engineering and Supply Com- 
pany of Glendale was called upon to 
design special hydraulic jacks and 
pumps to lift the 6000-ton center 
span of the bridge. 


The Hydraulic Problem 


The major problem in raising the 
bridge by power hydraulics was that 
of synchronizing the jacks. After 
preliminary engineering analysis of 
the steel bascule bridge to deter- 
mine what stresses and strains 
would be induced by the lifting op- 
erations, it was decided that syn- 
chronization would have to be pre- 
cise to within 4 inch in height be- 
tween twelve jacking points. 


Twelve jacking points, three on 
each pier, made the selection of 24 
jacks about the most practical num- 
ber to use. Space limitations dic- 
tated maximum working pressure of 
about 15,000 psi. Since no standard 
power pumps were available for this 
pressure and since the synchroniza- 
tion required a different approach, 
special pumps were built for the job. 

The problem of synchronization 
was most difficult because the load 
varied between jacking points as 
much as one-third. In order to 
achieve synchronization, it was de- 
termined that only one piston in a 
pump could serve any one jacking 
point. Radial piston pumps were de- 
signed with individual outlets from 
each of three pistons so that, as the 


Fig. 3. One of the 
special 350-ton 
double acting jacks 
in action. The top 
of the jack is fas- 
tened through a 
ball joint to the 
bridge itself; when 
the jack has made 
its lift, shoring is 
placed between the 
bridge and pier 
and the bridge is 
dropped back 
about 1/16 in on 
the shoring. 


shaft rotated, each piston produced 
the same amount of oil regardless of 
pressure to each jacking point. Ac- 
cordingly, four power units were 
built, each one with a three piston 
pump. Each piston from a pump 
served one jacking point and the 
pumps were all started and stopped 
simultaneously. 

The pump pistons were made from 
case hardened stainless steel, ex- 
tremely small in diameter, with a 
very long over-lap and were run 
inside of a case hardened stainless 
steel sleeve which was packed off to 
hydraulically balance it in hoop 
tension so that the high pressure did 
not expand the sleeve. At the ex- 
treme pressures encountered there 
was very little, if any, noticeable 
slippage past the pistons. Each pis- 
ton served two jacks at one jacking 
point and the effective gear reduc- 
tion, i.e., ratio of piston area to jack 
area, was about 3500 to 1. Four 3 
hp motors were more than ample to 
lift the bridge. 

At this extreme pressure, com- 
pressibility of the oil was quite no- 
ticeable. Although the pump pistons 
themselves always pumped exactly 
the correct amount of oil to each 
jack, the check valves in the pump 
would have to be changed frequently 
to keep them from leaking as the 
extreme pressure tended to ring the 
balls and allow a certain amount of 
leakage. 

The jacks had a ram diameter of 
9'% in and a bore of 10 in; the total 
stroke was 8 in. Figure 2 shows a 
schematic diagram of the arrange- 
ment of the jacks and pumps. Pres- 
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sure was exerted on both sides of 
the jack piston head so that the ram 
diameter was the effective area. 

When the jack had run its full 
stroke, shoring was placed between 
the bridge and pier and the bridge 
dropped back onto the shoring, us- 
ually about 1/16th of an inch. After 
the bridge would rest on the shoring, 

ressure would be diverted into the 

upper end of the jack and the lower 
end opened to return. The jack ram 
would then haul up the jack hous- 
ing. In other words, the ram would 
remain stationary and the housing 
and jack would rise. When the jack 
was then fully raised and dangling 
in mid-air from the bridge, shoring 
would then be put under the jack. 
In this way it was never necessary 
to manually lift the jacks to start 
another 8 inches of stroke. 

The pressure lines from the power 
units to the jacks were of %4 in 
stainless steel tubing with a wall 
thickness of .060, which left only % 
in diameter opening in the line. Al- 
though the amount of fluid being 
pumped was extremely small, it was 
necessary to go to aircraft hydraulic 
oil after the operation had begun 
because the temperature dropped to 
around freezing and the regular hy- 
draulic oil got so viscous that pump- 
ing pressures were going beyond the 
range of safety. It is estimated that 
some pressures in the neighborhood 
of 35,000 psi were encountered dur- 
ing the operation. 

The jacks were designed to in- 
clude built-in release and check 
valves which would automatically 
lock the jacks at any point during 


Fig. 4. Detail of the special jack design. 





the lift, should a feed line be broken. 
Figure 4 shows the details of the 
jack design. 

The five-day period for lifting of 
the center span of the bridge and the 
restoration of railroad transporta- 
tion had to be set for the most favor- 
able tidal conditions, since the four 
piers were under water at high tide 
due to the subsidence. 

Finally, with delivery of special 
equipment for the raising of the big 








Fig. 5. The Henry Ford Avenue bridge 
after the center span was raised 71/2 
feet. The 212 foot pier increments are 
clearly visible. The entire job was done 
in 120 hours, around-the-clock, to re- 
store critically important traffic. 


span, the time arrived for a test lift. 
Steel bed plates were grouted in 
place on top of the four piers to 


‘support the 24 jacks. The jacks were 


lifted by crane, lowered through 
openings on each side of the road- 
ways and swung to workers on scaf- 
folds hung alongside the piers. The 
jacks were then set under each of 
the three bearing points on each pier 
by enclosing them in heavy steel 
jacking boxes. These, in turn, were 
bolted both to the steel bed plates 
on the piers and to the bottom of 
the bridge deck. 

Next, two of the special pumps 
were placed on each side of the steel 
bridge span, each pump powered by 
3 hp motors and feed lines were in- 
stalled, lines going to six jacking 
points from each pump (Figure 2). 

The third step was the installation 
of an elaborate loudspeaker system, 
connecting all jacking points, en- 
abling one man to direct operations 
with a microphone. 

During the lifting operation, three 
workers were stationed at each jack- 
ing point, connected by an intercom- 
munication telephone with a fore- 


te +h of the four piers. In 
mrdny my sis shes > his = nth ‘ oda coiileal 
— piesa te 54 








(Continued on page 31) 
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TANDEM VACUUM-AIR CIRCUIT 
REDUCES INSPECTION COSTS 


The use of a hardness tester, modified for pro- 
duction use, for operation by vacuum and air 
pressure, to increase the rate of production test- 
ing from one-third to nearly one-half. 


By MILES FRYAR, Methods Engineer 
Industrial Engineering, Tapco Division 
Thompson Products, Inc. 





NE OF THE MAJOR PROBLEMS 
O in the inspection of valves at 
the Tapco Plant of Thompson Prod- 
ucts, Inc., was the cost of 100 per 
cent testing of valve stems for hard- 
ness. Laboratory instruments, un- 
suitable for production work, had a 
short accuracy life and required fre- 
quent changes for calibration, reduc- 
ing the number of parts tested per 
shift and adding to the cost. The 
technique described was a develop- 
ment which overcame the inherent 
delicacy of the indicating instru- 
ments and at the same time very 
appreciably increased the actual av- 
erage output of inspection—47 per 
cent for single blow tests and 37 per 
cent for three blow tests. 

While the single blow testing was 
specified for testing hardness on 
most valves, some specifications 
called for three blow tests. Initial 
efforts to accelerate the three blow 
tests in particular were made, since 
such tests slowed up inspection con- 
siderably and held up production 
lines. 

A standard rebound reading hard- 
ness tester was used originally in its 
as-received condition for the testing. 
This instrument is essentially a de- 
vice for testing surface hardness by 
measuring the rebound of a dia- 
mond-tipped hammer falling from a 
fixed height. The hammer falls free 


4 


in a glass tube, the front face of 
which has a scale graduated in 140 
divisions. The height of rebound is 
determined by visual inspection. The 
swing arm on which the instrument 
is mounted is used for testing large 
and heavy work. The unit is nor- 
mally set up on its own clamping 
stand or on a special fixture designed 
for handling parts to be tested. 

In the original tester the hammer 
is held by a pair of fingers in the 
head of the tester. When ready to 
drop, the fingers are released by 
cam action motivated by air pres- 
sure applied by squeezing a rubber 
bulb by hand. The hammer, after 
being released, is free to fall by 
gravity until it hits the specimen be- 
ing tested. The height of the re- 
bound as previously stated deter- 
mines the hardness of the specimen. 
A second squeeze on the rubber bulb 
returns the hammer to its original 
position. 


Difficulties Encountered 


The original set ups utilized the 
instrument-as designed. Several dif- 
ficulties developed for production 
testing. First, the hardness tester is 
a rather delicate instrument and it 
was frequently necessary to check 
it for calibration. Originally this 
meant stopping the testing, remov- 
ing the instrument from its clamp- 





Fig. 1. Front of the modified hardness 
testing setup, showing a valve stem 
in position for testing. The movable 
jaw (left) is operated by the move- 
ment of an air cylinder (see Figure 2). 


ing stand or fixture, taking it to the 
tool crib, returning and remounting 
the instrument. This took at least 
ten minutes and it was not unusual 
for four or more changes for calibra- 
tion to be made each 8-hour shift. 
Second, the gains made in mechan- 
izing handling of valves ahead of 
this testing made this operation a 
bottle-neck. It became essential to 
speed up the testing operation. 
Third, the instruments, while easy 
to operate, required a detailed series 
of hand operations for each blow, 
which had to be repeated in se- 
quence approximately two thousand 
times per hour all shift long. Since 
girl operators are used for this test- 
ing, the fatigue problem was critical. 

Various efforts were made to in- 
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Fig. 2. The double acting air cylinder, 

operated at 30 to 40 psi, opens and 

closes the movable jaw. The solenoid 

of the 4-way special air valve is 
shown at the left. 





Fig. 3. The special two body, four- 
way valve (cover removed from the 
vacuum side) are seen top; the lubro- 
control unit and the vacuum pump. 
The “corkscrew” is the oil condenser. 


corporate small design changes, to 
add various types of special clamps 
or vise-type fixtures or to furnish 
special jigs for loading and unload- 
ing. These met with varying success, 
none of which were too promising 
or which completely solved the es- 
sential problem of increasing the 
rate of testing. 

Finally it was determined, after 
much cut-and-try, to use a special 
head that would permit vacuum op- 
eration of the hammer mechanism. 
The special head, a joint develop- 
ment of our tool engineering and in- 
dustrial engineering departments, 
eliminated most of the intricate me- 
chanical parts in the original head. 

The system as finally worked out 
and which has proven very satisfac- 
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tory, was a tandem vacuum and air 
circuit; the vacuum part of the cycle 
operating the hammer mechanism; 
the air pressure part of the cycle the 
double acting cylinder to open and 
close the vise jaws. The key to the 
double circuit was a special arrange- 
ment of a double solenoid, momen- 
tary contact controlled air valve. This 
valve consisted of two valve bodies, 
the pistons of which were connected 
by a heavy rubber grommet so that 
the pistons operate together or func- 
tion as one valve. The va. ve operates 
on momentary solenoid contact, the 
instantaneous action permitting bal- 
ancing without holding relays, by- 
pass circuits or speed controls. Since 
the valve operates on vacuum, a 
pressure as low as one pound or as 
high as 150 psi, a very simple cir- 
cuit was both possible and practical. 

In the modified head the fingers 
were eliminated. The hammer was 
held at the top of the column by a 
vacuum. Cutting off this vacuum 
allows the hammer to fall and check 
the hardness of the piece. By the 
use of the four way valve in the cir- 
cuit which is coupled into electric 
solenoids, the vacuum is again ap- 
plied td the top of the instrument 
returning the hammer to its original 
position. 

The special valve operates alter- 
nately as a vacuum and as an air 


pressure circuit. Figure 4 shows the 
schematic arrangement. On one side 
a vacuum pump is connected to one 
port of one valve body; on the other 
side the corresponding port of the 


_ other valve body is connected to the 


shop air line. 

The operation is as follows: The 
pump connected to the suction line 
creates a vacuum, moving the cam 
in the direction to allow air to enter 
the top of the glass tube and releas- 
ing the diamond-tipped hammer. 
With the cam in the opposite posi- 
tion, the top of the glass tube is 
closed excepting for the vacuum ori- 
fice which returns the hammer to its 
original position. The vacuum pump 
selected was more than adequate for 
the approximately 8 inches mercury 
vacuum required. 

The air circuit line operated a 
double acting air cylinder, controlled 
by the air pressure side of the valve 
to open and close the floating jaw of 
a vise, which, when closed, held the 
valve stem in position for the test. 

The cycle is entirely controlled by 
a double throw foot switch. A tog- 
gle switch is used to start and stop 
the pump. With the pump operating, 
the operator inserts the valve stem 
into position against the fixed jaw 
of the vise (Figure 1) and depresses 
the switch. The cycle is automatic— 

(Continued on page 30) 
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Basic Types, Characteristics and Applications 


of Hydraulic Systems for Aircraft 


RESENT DAY AIRCRAFT HYDRAU- 

lic engineers are confronted with 
problems which only a few years ago 
would have been considered unreal- 
istic or even fantastic. Aircraft 
design and performance have been 
revolutionized since the early nine- 
teen forties, and this challenge to 
keep pace with such phenomenal 
progress being made by the aircraft 
industry must be met by hydraulic 
engineers as well as all other phases 
of design. 

Generally speaking we are not 
prone to look back, even a few years, 
because we are so deeply engrossed 
in our present day problems, but for 
the sake of comparison let us look 
back at our aircraft hydraulic sys- 
tems which were designed and used 
in the eirly forties. Landing gear 
retraction, wing flap operation and 
bomb bay door operation were prob- 
ably the three basic functions requir- 
ing hydraulic power operation. There 
were a few other sub-system opera- 
tions such as engine cowl flaps, pow- 
er wheel brakes, aerodynamic spoil- 
ers and power nose wheel steering, 
but these sub-systems were consid- 


By Frank C. Mittell 


Hydraulic Engineer 
North American Aviation, Inc. 


ered more or less incidental depend- 
ing on the type of airplane. Landing 
and take-off speeds and top speeds, 
by comparison, were low; therefore 
operating hinge moments were rea- 
sonable and speed of operation was 
not critical. These conditions result- 
ed in low power requirements which 
meant that system operating pres- 
sures of 1000 psi and 1500 psi were 
considered ample. (See comparison 
chart) 

Variable delivery engine driven 
hydraulic pumps had not been com- 
pletely developed, therefore the de- 
signer had only to choose between 
the “closed center” (constant pres- 
sure) and the “open center” (pres- 
surized only during operation) type 
of systems. Both of these “systems 
necessarily had to employ the con- 
stant delivery type of pump. 

Controls for the hydraulic system 
on airplanes in the early forties were 


fairly simple. The directional control 
valves for the various sub-systems 
were generally located in the cockpit 
with direct manual control, or lo- 
cated in close proximity to the cock- 
pit with simple linkage control. Re- 
mote automatic operation and de- 
pressurization of the system were 
not required. 

Surface control systems were con- 
ventional cable and linkage systems 
requiring only pilot effort which 
meant that hydraulic boost, or pow- 
er, was not required to assist the 
pilot in controlling the airplane. 

In view of conditions already men- 
tioned it can be seen that the design- 
er’s problems were not too difficult. 
Proper selection of the power system 
was merely a matter of determining 
maximum power required for operat- 
ing the landing gear, since this sub- 
system generally required more pow- 
er than any of the other sub-systems. 

By comparison the hydraulic 
designer of present day aircraft 
hydraulic systems is faced with far 
more complex problems. New devel- 
opments such as higher operating 
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pressures, variable delivery pumps, 
solenvid operated valves and various 
other automatic operating units, 
have yreatly helped the designer to 
solve his problems. These develop- 
ments were all born of necessity to 
meet the new requirements. 

One of the first problems confront- 
ing the designer on a new airplane is 
the proper selection of a power sys- 
tem. Even though there are only two 
basic types of power systems there 
are several variations of each, so the 
designer has a better choice to fit 
his particular needs. Basic types of 
systems are now classified as either 
“Non-pressurized” or “Pressurized” 
and the variations under each type 
are as noted below: 

Type A. Non-Pressurized Systems 

1. Open center—variable delivery 
pump controi—system under 
pressure only when one or more 
services are operated. 

2. Open center—constant deliv- 
ery pump, pressure relief valve 
control—system under pres- 
sure only’ when one or more 
services are operated. 

3. Closed center—variable deliv- 
ery pump control—automatic 
or manual control provided for 
depressurizing—system depres- 
surized only during “in flight” 
operations when none of the 


of system and operating pressure. 
The following factors must be con- 
sidered and determined before prop- 
er selection of the power system can 
be made: 

1. Determine maximum demand, 
or power requirements. 

2. Determine number of engine 
power pads available and pow- 
er rating of each. 

3. Determine number of sub-serv- 
ices. 

4. Determine proximity of power 
system to sub-services. 

5. Determine number of sub-serv- 
ices which may be required to 
operate simultaneously. 

6. Determine if any service is re- 
quired to operate during “in 
flight” operations. 

Each type and class of system 
have characteristics which in some 
respects are the same, or similar, 
and in other respects quite different. 
These characteristics may be advan- 
tageous for one application and quite 
a disadvantage for another. For in- 
stance a non-pressurized, variable 
delivery pump control, 1500 psi 
system for a trainer airplane would 
have the following advantages: (1) 
minimum input hp to engine driven 
pump; (2) less heating of the fluid; 
(3) non-priority, i.e., simultaneous 
operation of two or more sub-serv- 


more trouble free; and (5) addi- 
tional sub-services may be added 
without a major redesign. 

If we should consider this type 
and class of system for a fighter, or 
bomber airplane, probably our first 
problem would be space limitations, 
and flow requirements for the larger 
diameter and greater displacement 
actuating cylinders. We would there- 
fore immediately choose a class 3000 
psi system in order to reduce the size 
and displacement of our actuating 
cylinders. The next important prob- 
lem would be capacity; do we have 
sufficient power (number of engine 
power pads and power rating of 
each) for the maximum demand? 
If not, then it becomes necessary to 
store energy in one or more accu- 
mulators. Should this stored energy 
become necessary, then immdeiate 
consideration would automatically 
be given to either closed center pres- 
surized or non-pressurized system. 
Choice between these two types 
would depend largely upon the “in 
flight” operation requirements of the 
particular airplane. If the airplane 
in question were a bomber, cargo or 
transport then the non-pressurized 
system would probably be chosen, 
since after take-off there would be 


‘no hydraulic requirements for the 


“in flight” condition. However, if the 
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An “After Christmas” Hydraulic Circuit 


E WERE CALLED into a plant where considerable trou- 

ble was being experienced in maintaining a hydraulic 
circuit for a s'mple pressing operation. The job, essentially, 
was to control the cycle of a hydraulic cylinder with a very 
short feed stroke under high pressure and approach and 
retract strokes at no resistance. A 3% in diameter cylinder 
operated through a 17% in stroke; the approach of 1% in 
and the return stroke of 1% in had no resistance but for 
the feed or work stroke of '% in, 9000 psi total force was 
required. 

The job was being done (the maintenance man winced at 
this) by an arrangement shown in Figure 1. Granting that 
the installation was an awesome development to observe in 
operation, it represented quite an array of equipment to 
adjust and maintain. 
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Primarily, the setup was an air controlled hydraulic cir- 
cuit with an arrangement of two air cylinders in tandem 
controlling the stroke of a stem operated four-way open 
center hydraulic valve. Air cylinder 2 is fixed, air cylinder 3 
is floating, their pistons acting to divide the stroke of the 
valve D stem travel. These cylinders were operated by sep- 
artae pilot operated 4-way air valves, 1, 1; their pilot air 
valves 4a, were adjusted to trip at a preset pressure by 
screw adjustments on hydraulic gauges, 5,5. The cycle of 
operation was initiated by depressing the treadle of pilot air 
valve 4. The four-way air valves were supplied by 80 psi 
air, the pilot air valves 4a acting as exhaust for the air 
circuit. 

The hydraulic circuit consisted of a 1000 psi constant 
delivery pump, P, the four-way valve, a 1000 psi relief 
valve and piping system as shown. A neutral position of the 
hydraulic valve, to unload the pump as shown, was obtained 
by applying pressure to opposite ends of the two air 
cylinders. 

After the maintenance man wore out, the Christmas tree 


PREVENTIVE MAINTENANCE 
SERVICE PROCEDURES 


MODERNIZATION 
SHORT CUTS 


was dismantled and the system was changed to the circuit 
shown in Figure 2. 

A straight-way solenoid valve was used as the essential 
control. A holding relay maintains the solenoid energized 
until a normally closed pressure switch contact is opened 
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at a preset pressure. The relief valve controls the maximum 
delivery pressure; when the straight-way valve is opened 
the oil is dumped at zero pressure. Springs are used for the 
return stroke of the cylinder, also dumping through the 
straight-way valve. 

This is a simple arrangement to do the required job and 
operates practically trouble-free. The same maintenance 
man who muttered in his beard about hydraulically oper- 
ated machines is now seldom reminded that he has one in 
the shop. 

E. F. HEISER 
S. G. MORRIS 
7829 Euclid Ave. 
Cleveland 3, Ohio 


Air Counterbalancing 


(er AIR is thought of as a medium to “push things 
around” but it is perfectly practical to use air as a 
counterforce to replace springs and counterweights. Often 
such a use may solve a vexing problem. If the cylinder can 
be proportioned correctly, it can “float” on the plant air 
supply line and cost practically nothing to operate. 

We made such an application on a hydraulic press in 
which we had to exert an upward force of over three tons on 
a portion of a drawing die that traveled about six inches. 
This called for very long and very stiff springs. We solved 
the problem very nicely by connecting up two 6 in cylinders 
side by side through a link to the die, the cylinders floating 
on the plant air supply which averages about 100 psi, Figure 
1. This system has been in operation for over ten years. 

When the press descends on its power stroke, it forces 
the ram or male die downward, forcing the air in the cylin- 
ders back into the plant supply line. Since the volume of the 
cylinders was small in relation to the plant distribution line 
volume, the pressure was not raised noticeably. The time 
factor entered also, since the drawing operation consumed 
several seconds. 

(Continued on page 38) 








Readers are invited to contribute their short cost and labor saving shop or plant ideas. Each contribution will be 
acknowledged and considered for publication. We will pay $5.00 for each item published. 
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COMPOUND AND PRESSURE REDUCING VALVES 


Compound Valves 
Part 2 


Balanced relief valve. The Vickers 
balanced relief (hydrocone) valve, 
Figure 81, consists of a main valve 
and a pilot valve, the latter set by 
an adjustment spring to open at a 
desired pressure. The valve is in- 
stalled on the high pressure side of 
the pump and as near to it as pos- 
sible. Pipe connections from pump 
and to work are directly open to 
each other to permit flow in either 
direction. Return line, bottom, 
should open directly to tank. 

In operation where resistance of 
the work is less than the valve spring 


CHAPTER VI 


adjustment and the pressure does 
not exceed the valve setting, the pis- 
ton will remain in closed position 
(as shown in Figure 81), oil will 
enter from pump, flow around the 
piston and out to work. At the same 
time, oil will flow through orifice 1, 
enter chamber 3, and create the 
same pressure on top of the piston 
as on the bottom. Since the area on 
both top and bottom of the piston 
is identical, the piston will be hy- 
draulically balanced, and hold in the 
closed position by spring load. The 
liquid will also flow through orifice 
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Fig. 81. Schematic 
view of balanced 
relief (hydrocone) 
valve. The main 
valve (vertical 
stem), pilot valve 
(top, horizontal) 
with adjustment 
spring and pres- 
sure control ball, 
return line (bot- 
tom) and differen- 
tial orifices are 
shown. The valve 
is shown in the 
closed position. 

Vickers Inc. 
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2 to the pressure control poppet 
which is held closed by the adjust- 
ment spring. This condition will hold 
until the work resistance increases 
and causes a pressure rise that ex- 
ceeds the adjustment spring setting. 

When the system pressure exceeds 
the adjustment spring setting, oil 
will flow from the pump inlet, 
through orifice 1, chamber 3, orifice 
2, around the pressure control pop- 
pet which the excess pressure pushed 
out of its seat, and through the open- 
ing in the center of the piston to the 
tank. Then, because orifice 1 is 
smaller than orifice 2, the pressure 
in chamber 3 will drop -below that 
of the main pump-work line, the 
valve piston will become unbalanced 
and begin to open. Opening of the 
piston permits oil to discharge di- 
rectly from the inlet to the tank re- 
turn. This release of excess fluid pre- 
vents further increase in system 
pressure. 

When work resistance decreases 
and pressure drops below spring set- 
ting, the pressure control poppet will 
close and, as the oil continues to 
enter orifice 1, to equalize pressure 
again, the piston spring will push 
the piston down and close the dis- 
charge opening to the tank. 

The Vickers balanced relief valve 
permits the use of a remote control 
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An outstanding feature of the 
new INTERNATIONAL HARVESTER 
COMPANY Farmall Cub, Super-A and 
C Tractors is the built in, package 
type, Touch-Control hydraulic system 
which actuates the mounted imple- 
ments. 


Plastic and Rubber Products, Inc. 
have long cooperated in the adapta- 
tion and have been the major sup- 
plier of the 25 “‘O”’ Ring Seals (15 of 
them moving) that are used to seal the 
hydraulic fluid in the system and as- 
sure effortless and instantaneous con- 
trol of the implements. 


“*O”"’ Rings are economical, reliable, 
will save weight and space. They will 
help simplify your product and your 
production problems. PRP *‘O’’ Rings 
are made from a number of special 
synthetic rubber compounds. Let us 
select and recommend the best com- 
pound for service with your fluid. Why 
not ask PRP engineers to help you with 
possible adaptations? WRITE TODAY! 
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Incorporated a= 


The ‘‘O” Ring Specialists ) 
Dept. 1, Oakridge Drive, Dayton 7, Ohio 
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for dropping the system pressure, 
e.g., at the end of a feed or power 
cycle. This procedure is called “vent- 
ing”. To vent a valve, the pressure 
is reduced on the upper side of the 
piston by connecting chamber 3 to 
atmospheric pressure by means of a 
small by-pass and a control or vent- 
ing valve. When the venting valve 
is opened, a small volume of oil from 
chamber 3 will flow continuously to 
the tank, causing the valve piston 
to open and allow the pump delivery 
to discharge to tank at negligible 
pressure. 

Simplex relief valve. Another com- 
pound relief valve is the Northern 
simplex relief valve, Figure 82. This 
valve works on the same principle as 
the Vickers balanced relief valve, in 
that a throttling or closing action of a 
pilot valve enables hydraulic pres- 
sure in the system to set up an unbal- 
anced force on the seating force of 
the main valve, causing it to open. 
However, the result is brought about 
in an entirely different manner. 

Figure 82 shows the simplex valve 
in the closed position, the pilot valve 
lies inside the main valve, the two 
units are connected by passages 
which are basic to the action of the 
valve. The design permits a small 
amount of leakage between the main 


valve and the valve body. The rect- 
angles on either side of passage 4 
are the lower part of the pilot valve 
plunger shown in section. 

With both valves seated, passage 
1 admits oil from the main pressure 
line by way of passage 2 to region 3 
over the main valve. Passage | also 
admits oil by way of passage 4 to 
region 8 under the base of the pilot 
valve, as well as to region 9, under 
the upper part or land of the pilot 
valve plunger. By this arrangement, 
pressure in the main line is conveyed 
to the region over the main valve 
and under the pilot valve when both 
valves are seated. 

In addition, passage 6 connects 
the region over the pilot valve plung- 
er to the valve discharge and reser- 
voir. This prevents oil which has 
leaked past the plunger from hy- 
draulically blocking the upward 
movement of the pilot valve. 

Under normal working conditions, 
the main valve is held closed because 
the horizontal area A of the main 
valve on which pressure acts down- 
ward is twice the horizontal area B 
on which pressure acts upward. The 
only purpose of the main valve 
spring is to hold the main valve 
closed when the system is not under 
pressure. 








Figure 83 shows both closed and 
open positions of the main valve. 
At the left, with the main valve 
closed, the pilot valve is shown 
raised against the action of the pilot 
valve spring. At the right, the main 
valve is shown open. Assume the ad- 
justment spring of the pilot valve 
has been set to limit the system pres- 
sure to 1000 psi. As system pressure 
is built up, the pilot valve will rise 
and at first restrict, then cut off the 
connection of passage 1 to other 
open areas inside the valve, limiting 
the pressure in regions 3, 8 and 9 to 
a substantially fixed value, in this 
case approximately 500 psi. 

Then as the system pressure 
builds up further across the bottom 
face of the main valve in region 7, 
with the pressure on the top of the 
plunger remaining substantially con- 
stant as noted above, a point is 
reached where the force tending to 
hold the main valve closed is over- 
come by the force tending to open it. 
The main valve will then lift porting 
fluid from the pressure inlet to the 
discharge or reservoir. The lifting of 
the main valve is possible because of 
the leakage from region 3 down 
through the clearance space 5, sep- 
arating the main valve from the 

(Continued on page 30) 
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Fig. 82. The simplex relief valve. The pilot valve 
is inside the main valve; the arrangement of pas- 
sages conveys mainline pressure over the main 
valve and under the pilot valve when both valves 
are closed. Passage 6 in a by-pass to drain for oil 
which has leaked past the plunger; small passage 
5 is a permitted leakage ovtlet from region 3, 
both necessary to prevent hydraulic blocking of 
the upward movement of the pilot valve and the FUE 
main valve. Northern Ordnance Inc. Be 
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Here’s a new Sundstrand PW Pump 
which consists of a variable displacement 
multi-piston pump and a constant dis- 
placement pump, both assembled in one 
compact unit. This pump with suitable 
Sundstrand J.I.C. valves may be used for 
either a piston and cylinder combination 
orarotary fluid motor to transmit motion 
to moving members of a machine. If your 
design requirements include automatic 
or semi-automatic cycles, it will pay you 
to investigate a Sundstrand PW Pump. 


Redesigned to J.1.C. Standards 


This new pump design is based on many years 
of experience in the design and manufacture of 
hydraulic equipment such as pumps, valves, fluid 
motors, etc. With slight design changes it now 
meets the standards of the Joint Industry Conference. 


BOTH Variable Feed Pump 
and Rapid Traverse Pump 
in One Compact Unit 


A variable displacement multi-piston pump for feed 
rates and a constant displacement pump for rapid 
traverse are both contained in this one unit. As 
with most Sundstrand Pumps, the constant dis- 
placement pump consists of the patented Sund- 
strand Rota-Roll principle which comprises a roller 
revolving in positive contact with a rotor or ring. 
Since there are no gears nor sliding blades, friction 
is practically eliminated. The variable displace- 
ment or feed pump is of the multi-piston type and 
provides from 1 to 6 rates of feed ... all adjustable 
from approximately zero to maximum. The feed 
fates are positive and uniform, pumps being built 
to supply the oil at high pressure without pulsation. 
A reciprocating motion is imparted to the pistons 
by a non-revolving wobbler plate. The wobbler 
plate is machined from a forging, hardened and 
ground. The pistons are hardened, ground, lapped 
and slid into mirror finished cylinders in a cast 
alloy cylinder block. Conse- 
quently, wear of moving parts 
is practically negligible. 
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Assembled and exploded view 
of new Sundstrand PW Pump. 
Note “‘cartridge” design. 


7 Outstanding Features 


1 “Cartridge” assembly ... port housing, constant pump 
and variable pump are separate units mounted on a 
common drive shaft. Either pump may be removed for 
servicing without disturbing piping to port housing. 


“Requirement” pumping... only the oil actually 
required for the work is pumped under pressure. 


Easily installed ... only piping required is to oil res- 
ervoir, actuated members and remote control valves. 


Simple design... has only two revolving parts. 


Self-lubricating. 


Oouh © WN 


Provides automatic and semi-automatic cycles—one, 
two or up to six feed rates, complicated operating 
cycles involving skip feed and feed in both directions. 


7 Designed by men who know hydraulic and machine 
design requirements. 


FREE DATA 0x the new Sundstrand PW Pump will 
be furnished on request. Data sheet includes complete information 
concerning capacities and horsepower requirements. Write today. 
Ask for Bulletin AH53. 





FLUID MOTORS e@ VALVES and CONTROLS 
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Unitary Seals (Cont‘d) 


HE SEALS DISCUSSED PREVIOUSLY 
pine primarily seals for reciprocat- 
ing motion; some, as noted, may be 
used for rotary motion. In rotating 
applications, the friction is confined 
to a band around the shaft the width 
of the contact surface, so that heat 
build-up is not as rapidly dissipated 
as in reciprocating applications. This 
makes the combination of high pres- 
sure and speed in rotating applica- 
tions a very difficult problem. If the 
other conditions are more than mod- 
erate, it becomes even more serious. 
Under such circumstances the seal 
engineer should always be consulted 
since it is difficult to make any gen- 
eralities. With high speed and pres- 
sure on rotating applications, eccen- 
tricity should be kept to a minimum. 
Often, measures can be used to re- 
duce the pressure which exists at the 
seal. For example, the pressure at 
the seal is often reduced by close 
clearances in conjunction with a 
bleed-off to a lower pressure point. 

A type of unitary seal used prin- 
cipally in rotating motion, although 
it can be used also for reciprocating 
motion, is shown in Figure 11. This 
seal is normally used for sealing 
shafts as illustrated although it is 
sometimes used with the sealing lip 
on the outside diameter for sealing 
bores. The block-like portion is fre- 
quently clamped at the outside di- 
ameter as at A or B (if seal is used 
for sealing a shaft) to prevent leak- 
age and rotation at this point. Often 
it is made somewhat oversized at the 
outside so as to fit tightly in a groove 
as in C, Sometimes this outside por- 
tion is shaped more like a lip but 
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Fig. 11. Various 
shapes of rubber 
radial unitary seals 
for rotating shafts. 
The seal in A is 
held in place by 
washer and snap 
ring; in B it is 
bolted in place; in 
C it is snapped into 
@ groove; and in 
D the seal floats in 
@ groove. 

r , 











formed higher than the inside seal- 
ing lip so that it will not rotate, as 
shown in D. With this type of seal 
progress is being made for sealing 
higher pressures. At higher pressures 
the inner sealing lip is reduced as 
much as possible in height to reduce 
friction. A seal of this type has run 
at 2000 rpm and 1000 psi and with 
eccentricity of less than .001. 


Radial Fabricated Seals 


Fabricated seals, those assembled 
from more than one part, are made 
from various materials and are 
normally used for sealing rotating 
shafts. They are usually limited to 
moderate pressures except at low 
speeds, and may be conveniently 
divided into radial and axial seals. 
Figure 12 shows a variety of radial 
seals having a single assembled seal- 
ing member. These should be used 
for very low pressures except for seal 
shown in F which is a synthetic seal 
bonded in a shell. Seals of this type 
have been used for pressures exceed- 
ing 100 psi and relatively high 
speeds. 

Seals shown in Figure 12 are 
designed for press fitting into the 
housing except D which is for press 
fitting on the shaft and running in a 
bore. This seal is used where assem- 


bly makes it difficult to assemble in 
any other manner. The seal at A is 
preferred for sealing from one di- 
rection only and consists of a flange 
member pressed against the shaft by 
means of a garter spring. B is a seal 
usually made with a beveled leather 
washer-type of sealing member for 
use on reciprocating shafts as a 
wiper seal, although in cases where 
concentricity is good, it often does 
a good job of sealing grease and 
heavy oil. C is a variation of A but 
using a finger spring to create the 
contact pressure; it is often used in 
applications where dirt would foul 
up a garter spring. The contact pres- 
sure of D is created by means of a 
piston ring although an expanding 
type of garter spring may be used. 
E is a dirt seal using a felt sealing 
member. The lip of F is often 
grooved to retain a coiled spring; 
often the spring is held in place by 
a washer over the top, as in A. By 
this means F may be made to take 
greater eccentricity. 

Figure 13 shows various types of 
seals with double sealing elements. 
A combines an oil sealing flange with 
a dirt exclusion member. Type B is 
often used where assembly would 
turn the dirt exclusion member back- 
wards. C is used for mud applica- 
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Design of Hydraulic Seals 





Fig. 12. Radial fab- 
ricated single seal- 
ing element seals. 
A shows a garter 
spring - loaded 
flange; B a non- 
spring loaded 
bevel washer seal; 








C a finger spring- 
loaded flange; D 
an external flange 
seal; E a felt seal; 
and F a rubber 
sealing element 
bonded to a shell. 























tions. The top member seals out 
the dirt and the flange at the bottom 
seals water which passes the first 
member. D is a seal similar to A 
except that felt is used as a dirt ex- 
cluding member; this type is used for 
sealing in both directions. E shows 
a seal for sealing in both directions. 
F is not often recommended in hy- 
draulic work since if the first sealing 
member does a good job, the second 
one is not needed and will probably 
be starved for lubrication. However, 
it is sometimes used in cases where 
slight leakage is expected to pass the 
first sealing member. 


Axial Fabricated Seals 


Axial seals are designed in such a 
great variety of forms that only the 
general principles involved will be 
discussed. By definition, the contact 
pressure is in an axial direction in 
relation to the shaft. This means 
that the contact surface of the seal 
must be in a plane at right angles 
to the axis, so that instead of being 
cylindrical as in the previously dis- 
cussed seals, it must be a flat surface 
capable of relative rotation with a 
similar mating surface of the ma- 
chine called a mating spring. There 
are, however, some axial seals with 
Spherical or conical surfaces. These 
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will not be discussed. Assuming that 
the housing is stationary and the 
shaft rotates, either of two situations 
must exist; the seal is secured sta- 
tionary with the housing (Figure 
14A) with the mating ring which 
rotates with the shaft, rotating 
against the contact surface of the 
seal; or the seal is secured to the 
shaft (Figure 14B) so that its con- 
tact surface rotates against a station- 
ary mating ring in the housing. The 
seal must prevent leakage from 
space 1 to space 2, from 2 to 1 or 
in both directions. In either case 
leakage must be stopped at four 


points—between the housing and 
the seal in A or between the shaft 
and seal in B; through the internal 
parts of the seal itself; across the 
contact surface; and between the 
mating ring and the shaft in A or 
the housing in B. The most vulner- 
able point is the contact surface; 
this surface and its mating surface 
must have a degree of flatness and 
smoothness depending upon their 
materials. At least one of the sur- 
faces, usually the mating ring sur- 
face, must be relatively hard. For 
example, a resilient Hycar synthetic 
rubber surface of 90 Shore A durom- 
eter hardness running against a 60 
Rockwell C steel surface polished to 
a mirror finish and a flatness of 
about .0002 in can stand a surface 


. speed of 500 fpm with about 25 psi 


face loading if well lubricated. For 
higher speeds, it is necessary that 
both surfaces be hard and lapped to 
a flatness of from 20 to 50 micro- 
inches. Material combinations com- 
monly used are carbon, bakelite, and 
certain cast and sintered bronzes run 
against carburized steels, Nitralloy, 
stainless steels, and Meehanite. Car- 
bon is sometimes run against cer- 
tain bronzes. Recently work has been 
done with glass and ceramics. 





Fig. 13. Radial fab- 
ricated double 
sealing element 
seals. A, B and C 
show various com- 
binations of spring- 
loaded flange and 
bevel washer. D 

















shows a spring- 
loaded flange and 
felt combination; 
E, reverse spring- 
loaded flanges; 
and F, tandem 
spring - loaded 
flanges. 
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It is most important not only that 
the surfaces be lapped flat, but that 
they stay flat under all operating 
conditions. The provisions used to 
maintain flatness depend upon the 
severity of the sealing conditions. 
Often it is possible to use bearing 
races as the mating surface. Some- 
times the mating ring may be 
clamped in place. A shoulder on the 
shaft can occasionally be used for 
the mating surface. However, more 
frequently it is necessary to float the 
mating ring on rubber in such a way 
that no distortion will take place. 








surface and take up for wear and 
axial shaft movement or end play. 
This is illustrated diagrammatically 
in Figure 14C which also shows the 
other necessary seal elements. Be- 
sides having a spring-loaded axial 
movement the nose piece must be 
interlocked with the seal body so 
that it will not rotate relative to the 
body under the frictional torque at 
the contact surface. In allowing for 
the axial movement of the nose 
piece, in the seal body, an inner 
sealing member is required. Lastly, 
not shown, there must be some pro- 
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Fig. 14. Diagrams 
of axial seals. In 
A, the seal is an- 
chored to the hous- 
ing and the mating 
ring is anchored to 
the shaft. In B, the 
seal is anchored to 
the shaft and the 

















y, HOUSIN mating ring is an- 
* enmsages SPRING chored to the hous- 
MATING Ri ing. The elements 
SEAL of an axial seal 
Cc are shown dia- 
SHAFT HOUSING grammatically in 
Cc Cc. 
B 
SURFACE CHARACTER 


_—-— ——-——- jagged (peaked) or 
rolling, depending 
on the method of 
finishing. 


Fig. 15. The surface 
character may be 








Materials such as steel, which are 
liable to retain internal stresses, 
must be stress relieved and thor- 
oughly seasoned before grinding and 
lapping. In order that the mating 
ring be stable, it should have a thick- 
ness axially of at least one tenth its 
diameter; for small shafts it should 
not be less than 4 in thick where 
possible. 

As far as the seal proper is con- 
cerned, the most obvious provision is 
that it be constructed so as to hold 
the contact surface against the mat- 
ing ring at all times. To do this, the 
nose piece, i.e., the member contain- 
ing the contact surface, must be 
spring-loaded or otherwise con- 
strained to push against the mating 
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vision for locking and sealing the 
mating ring to the housing and the 
seal to the shaft or the mating ring 
to the shaft and the seal to the hous- 
ing, depending on the type (A or B) 
of seal. In a given seal two or more 
of the above elements may be com- 
bined in a single member having the 
combined functions, and the ele- 
ments may be arranged in an en- 
tirely different manner but an axial 
seal must have these basic elements. 
This seal will take much higher 


speeds than other types. 


Desired Characteristics For 
Sealing Surfaces of Shafts 


Shaft hardness, smoothness and 
material for the best sealing charac- 








teristics is really a specific condition, 
It is usually recommended that steel] 
shafts should have a hardness be- 
tween 45 and 60 Rockwell C. Hard- 
ened steel makes the best running 
surface. If it is necessary for the 
shaft to be made of such soft mate- 
rials as copper, brass, aluminun, it 
is best to press fit a hardened steel 
ring on the shaft for the seal to run 
on. Sometimes it is possible to get 
a good chromium plated surface on 
such shafts; this surface should be 
as hard and thick as possible and 
should be a good grade of plating so 
that it will not flake off, wear, or 
groove. 

Shafts which are centerless ground 
or lathe turned often have minute 
flat spots in the cylindrical surface 
caused by vibration in the machin- 
ing. This makes sealing difficult. 
When specifying the proper shaft 
finish, consideration should be given 
to the character of the surface as 
well as the depth of the microscopic 
grooves. The usual specification of a 
shaft finish of 10 to 15 micro-inches 
refers to the depth of the micro- 
scopic grooves. 

Figure 15 shows diagrammatically 
two surfaces having the same micro- 
inch reading. The first surface is 
jagged and would result in poor seal 
life. The second has rounded peaks 
and would probably be a good seal- 
ing surface assuming, of course, that 
the micro-inch finish was good. The 
two shafts would appear to the 
naked eye to be about the same ex- 
cept that the first one would have 
more of a satin finish and the second 
would be polished in appearance. 
Even fine grinding will often give a 
peaked surface. Polishing this sur- 
face has the effect of removing the 
sharp peaks as shown by the dashed 
lines. From a practical standpoint, 
it is best to specify the method of 
finishing. This finish can be ac 
quired after grinding or fine ma- 
chining to the proper finish by hold- 
ing a piece of crocus cloth against 
the part, while it is rotating, moving 
it back and forth axially until a 
polish is acquired. As a last opera- 
tion the crocus cloth can be held for 
a few seconds in one spot where the 
seal is to ride. This will tend to re 
move any microscopic spiral marks 
which would tend to pump the oil 
under the sealing lip of the seal. 

Many seal failures are due to im 
proper seal installation. Often insui- 
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ficient space is allowed for the seal 
with the result that the seal which 
fits the space is not efficient. The 
eccentricity previously referred to is 
called running eccentricity, i.e., the 
center of rotation is different from 
the center of the shaft. This type of 
eccentricity can easily be minimized 
in the design of the machine. An- 
other type of eccentricity which 
causes seal failure is called assem- 
bled eccentricity, i.e., the center of 
the seal is not the same as the center 
of the shaft. This often occurs where 
the seal is press fitted into a cap 
which is then bolted to the housing 
without sufficient piloting. It is pref- 
erable to have the cap piloted in a 
bore which is machined at the same 
time as the bearing bore, or to pilot 
the cap in the bearing bore. Where 
possible, it is best to avoid the use of 
separate seal caps or retainers and 
to install the seal in bores which are 
machined at the same time as the 
bearing bores. 

Seals should be installed so that 
their planes are at right angles to the 
axis of the shaft. Where press fitted 
seals are used, it is best to have them 





This paper was delivered at the Na- 
tional Conference on Industrial Hy- 
draulics, Chicago, October 26, 1949. 
This and other papers of the Confer- 
ence are published in the Proceed- 
ings which are available from Arm- 
our Research Foundation of Illinois 
Institute of Technology, Technology 
Center, Chicago 16, Ill. 











press fitted against a shoulder. Be- 
fore assembly, seals should always 
be oiled as the damage caused by 
running a dry seal only a few min- 
utes will inevitably show up as leak- 
age later. It is also important, par- 
ticularly with rubber seals, to be 
sure that they are lubricated. Where 
lubrication is sparse, particular at- 
tention should be paid to the type 
of sealing element used. Not only is 
it important, that running surfaces 
have good finishes, but clamping and 
press fitting surfaces should also be 
free from tool marks and scratches 
to prevent leakage. Often as an ad- 
ditional precaution Glyptal or Per- 
matex or a similar sealing compound 
is used. Press fits should be avoided 
except at low pressures. 

Seals should be kept in the con- 


tainers as shipped by the manufac- 
turer until they are used. It is bad 
practice to dump seals loosely in 
bins, the damage hazard is high. 
Care should also be exercised in 
handling, and seals should be kept 
free of foreign material. Many seals, 
especially lips, are damaged in as- 
sembly by passing them over splines, 
sharp edges, holes, shaft shoulders, 
etc. Where splines and holes exist, 
recommended assembly tools should 
be used. 

The use of seals for any function 
except for sealing is to be discour- 
aged. It is unwise, e.g., to use seals 
as bearings or frictional devices and 
at the same time expect them to seal. 
Since they are not designed for such 
use, they would be unreliable and 
their sealing ability would be im- 
paired. An adequate bearing in the 
mechanism must be provided which 
will limit the eccentricity to the 
point required by the particular seal 
and the conditions involved; how- 
ever, axial seals will take a greater 
eccentricity and will take this ec- 
centricity at greater speeds than 
radial seals. 














All moving parts are controlled hydrav- 
lically by T-J Cylinders—on this Malleable 
Nut Production Machine designed and 
built by Roy Hays & Associates, Rockford, 
Ill., for the Wagner Malleable Products 
Co., Decatur, Ill. 

It’s fully automatic—the operator only 
places nuts in stations. Nine T-J Cylinders, 
40 ton to % ton, help complete the job of 
cutting off sprue, sizing, ring, facing, 
chamfering and threading 2,500-% st 
pipe thread nuts per hour. 

For your tough jobs of power movemest 
—pushing, pulling or lifting—save labor 
speed production and cut costs with T-J Ait 
and Hydraulic Cylinders! Many standard 
sizes and styles . . . both cushioned and nor 
cushioned types... 100 Ib. or 50,000 |b 
Precision-built for long-life dependability. 
Write for latest catalogs. The Tomkiss 
Johnson Co., Jackson, Mich. 
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shipment of many units from stock and the immediate 
assembly of many others from stocked parts. The net 
result is extensive use of Ross exchangers as original 
accessories by the Diesel, hydraulic machinery and like 
industries. 


But the time-saving, cost-saving benefits of Ross 
standardization are not limited to size and type. Many 
apply to even the most specialized of custom-engineered 
exchangers. For having completely standardized and 
carefully classified all essential components of such 
larger, more complex equipment as power plant surface 
condensers, refinery heat exchangers*, high pressure 
bleeder heaters or mammoth fuel oil heaters . . . Ross 





hydrau- 

a can eliminate many of the engineering and fabricating 

ed af . 

ckford, costs and delays commonly associated with specially 

res E engineered units. : Surface Condenser. \ 

or only . 5 
linders, g * Ross refinery type heat exchangers conform ther- ‘\ 

e iob ol = mally and mechanically to standerds of Tubulor \ 
facing, Exchanger Manufacturers Assn. of which Ross is a ‘N 
34 Sst member. ‘ 
»vement As part of your program for greater plantwide productivity, it 

e ' would be to your advantage to be familiar with the full details of 
TM cost-reducing, time-reducing Ross standardization. Write. 

tan 

= ROSS HEATER & MFG. CO., INC., Division of American Radiator 





000 Ib. & Standard Sanitary Corp., 1464 West Ave., Buffalo 13, N. Y. 


ability 
va EXCHANGERS .|.. MAKE OTHER PRODUCTS BETTER 








DRAUUC Bay, 950 29 














VACUUM-AIR CIRCUIT 
(Continued from page 15) 





the release of the vacuum as noted, 
causes the hammer to drop, the test 
to be made, the valve to cycle, pull- 
ig a vacuum on the tube to return 
the hammer to its starting position. 

Simultaneously, the air valve, con- 
nected to the shop air supply line, 
ports air to the rear piston end of 
the air cylinder, moving the rod on 
the end of which the floating vise 
jaw is attached to close the jaw on 
the valve stem. 

When the operator removes her 
foot from the double throw switch, 
the solenoids are de-energized and 
the valves complete the cycle. 

All sizes of valves made in the 
plant can be tested on the modified 
instrument without changes or ad- 
justments other than the resetting of 
the stop nut on the air cylinder rod. 
This flexibility is important when 


several sizes of valves are run 
through the production line. Since 
the operation itself is one of the last 
inspections given, preceding only 
two final grinds and the final inspec- 
tion, it is doubly important that no 
interruptions in steady flow of valves 
be made at this point. 


This system is a development 
which met and solved a difficult pro- 
duction testing problem. The Tapco 
Plant now has seven automatic hard- 
ness testers with modified heads of 
their own design in operation. The 
set up described now does the major 
part of the hardness testing on 
valves in this plant. Increased ca- 
pacity per machine per hour and per 
shift—one-third for three blow test- 
ing and nearly one-half for one blow 
testing by actual performances— 
have made fewer instruments nec- 
essary. 

Note: The modifications made to 
the head of the instrument used and 
the system as described are protected 


by patents owned by Thompson 
Products, Inc. 
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BASIC HYDRAULICS 


(Continued from page 22) 
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valve body. Without this leakage 
the main valve would be hydrav- 
lically blocked. The volume of oil 
held in region 5 acts as a cushion to 
the valve action and serves to mini- 
mize instability. 

Casualties with relief valves. An 
improperly operating relief valve 
will overheat, operate sluggishly or 
at the wrong pressure. The most fre- 
quent cause of trouble is the pres- 
ence of foreign matter in openings 
or on seats. The valve will usually 
clean itself if the pump is started 
and the adjustment screw on the 
pilot valve is backed off a little by 
turning it counter-clockwise so that 
the pressure control spring responds 
to a lower pressure. The adjustment 
screw should never be completely 
removed from the system under 
pressure. After the flow of oil has 
cleaned the valve, the adjustment 
screw should be carefully reset by 
means of a pressure gauge. The re- 
lief valve should be set to open at 
about 25 percent above the maxi- 
mum normal operating pressure. 

If this procedure fails to clean 
the valve, the power unit driving the 
pump should be stopped, the valve 
cover removed and the operating 
piston and spring taken out so that 
the inside of the valve can be 
cleaned. The piston should move 
freely up and down in its cylinder. 
. In checking relief valves, look for 
scored or worn parts. A valve spring 
may be broken. The pressure con- 
trol ball of the Vickers balanced re- 
lief valve can be reached by opening 
the pilot valve, removing the washer, 
oil seal and gasket, and taking out 
the spring and ball with a mag- 
netized rod. In disassembly, it is im- 
portant to note the order in which 
different parts have been removed. 





The next installment will cover pres 
sure reducing valves. Be sure to save 
all installments for future reference. 








This series has been adapted from 
a special text powers by_the 
Standards and Curriculum Divi- 
sion, Training Bureau of Naval 
Personnel, United States Navy. 
This material is used by permis- 
sion. Any further vag ee 
use must be authorized by Bureau 
of Naval Personnel, Department 
of the Navy. ss 
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RAISING TWELVE 
MILLION POUNDS 


(Continued from page 13) 





by instructions and controls from 
the director with his microphone and 
gauges on the deck of the bridge. 

Lifts were made slightly over 6 
inches at a time, after grillages of 
6 in steel I-beams were inserted un- 
der all bearings columns and the 
bridge was dropped back on the 
grillages. Then jacking boxes were 
unbolted at the bottom, fluid in the 
jacks was reversed, the jacks hoisted 
themselves upward to allow inser- 
tion of 6 in I-beams beneath them 
preparatory to a new lift. 

When the steel grillages were 
built up to a height of 21% feet, 
pouring of concrete to build up the 
§6-foot wide piers was started; the 
grillages were left to be sealed into 
the new sections of the piers. A spe- 
cial mix of concrete was used to per- 
mit quick bearing of the bridge load. 

This process of lifting and insert- 
ing I-beam grillages every 6 inches 
for 2% feet and building up the 
concrete piers, was repeated until 
the job was completed with a total 
lift of 7% feet. Grillages for the full 
height totaled 133,000 pounds of 
beams, while 800 cubic yards of con- 
crete were necessary to build up the 
piers. 

Once the operation started it 
could not stop and the five days 
and nights all ran together with very 
little sleep for any of the principals 
concerned. Hydraulic lines were re- 
placed on the spot, spare hoses were 
put in place, jacks were repacked 
when concrete was being poured and 
pumps were repaired in the middle 
of the night. 

The operation ran like clock-work 
under the able guidance of Carlos 
Tavares, a bridge engineer of world- 
wide reputation. Mr. Tavares, in 
addition to several deep water 
bridges in China, won renown for 
laising the Bridge of the Gods over 
the Columbia River at Cascade 
Locks, Oregon, 47 feet above the 
original elevation when the Bonne- 
ville Dam was constructed. 

With the successful completion of 
the lift job and the restoration of 
fail transportation to Terminal Is- 
land on schedule, the Henry Ford 
Avenue bridge is now accommodat- 
ing vehicular travel and Cerritos 
Channel is open to ship traffic. 
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presented ty MR.CR.O'RING/ 


Developed 
@ for leak-proof hydraulic and pneumatic gasket sealing of standard AND10056 and 
AND10057 straight thread tube fittings in AND10050 bosses. 

Complying 
@ with specifications MIL-G-5510 (AN-G-35) and AN6290 in material, dimension and 
finish requirements. 


Available 


@ from our approved compound No. 1104 in the complete size range standardized 
for AN6290 series gaskets. 


For full data and prices on these top-quality AN6290 ‘‘O” ring seals, request our bulletin 
No. P-112. 
You'll also value a copy of “O” ring catalog “C’”’. Ask for it too—it’s free. 





As convenient as your own stockroom! 


Call these “in-stock’”” GRC “O” ring distributors 
Star Packing & Supply Co. The Alan Company F. B. Wright Company 
549 W. Randolph Street, 1414 Victoria Avenue, 1565 Oakman Boulevard 
Chicago 6, IIlinois Cleveland 7, Ohio Detroit 6, Michigan 
Phone State 2-8441 Phone Lakewood 1-1518 Phone Townsend 8-4088 


Machell Rubber & Supply Co. 
1230 North 12th Street, 
Milwaukee 5, Wisconsin 
Phone Franklin 2-0560 


Standard Parts & Equipment Co. 
904 North Main Street, 

Fort Worth, Texas 

Phone 2-4458 






AND MANUFACTURING CO., 


QUALITY MECHANICAL RUBBER GOODS FOR 34 YEARS 


1523 SOUTH TENTH STREET @ GOSHEN, INDIANA 
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For additional information on any of these products, mark the end key numbers on 
the card bound in this issue and mail the card. 





Portable Intensifier 


The Cooper-Bessemer Corp. is now 
making available a simple setup for 
static pressure testing of piping sys- 
tems, compressor cylinders and similar 
pressure vessels. Developing up to 23,- 
000 psi, the new device is suitable also 
for laboratory destruction tests. The in- 
tensifier is compact and weighs 80 lbs. 
Operation requires only the connection 
to any ordinary compressed air line, 
and any static pressure of 90 psi can be 
quickly built up to 23,000 psi. J. 


Poppet-Type Solenoid Valve 


Now being offered by Electrol Incor- 
porated, is a new two-way, DC, poppet- 
type solenoid valve for use in applica- 
tions where heavy-duty, constant serv- 
ice is required. Available either nor- 
mally open or closed, they can be used 
in oil, water or air up to 1500 psi with 
a solenoid range from 6 to 220 volts DC. 


The valve has standard packings and 





rated flow. Mounting requires % in 
bolts. 2. 


High Pressure Seal 


An improved high pressure seal, de- 
signed to meet the extraordinary seal- 
ing requirements of equipment handling 
hydrocarbons under high pressures and 
temperatures is announced by Felt 
Products Mfg. Co., Packing Division. 
The new type H-P seal has three major 
improvements; control and balance, re- 
ducing sealing face wear; fewer parts to 


wear and maintain; a new simplified 
cooling method, eliminating auxiliary 
cooling systems. A variety of liquids up 
to 600 psi and 250 F in centrifugal 
pumps and other equipment can be 
sealed. 3. 


Removable Bundle Exchanger 


Ross Heater & Mfg. Co. is now in 
production on a new line of standard- 
ized exchangers featuring all-cuprous, 





«a, 


removable tube bundle construction. 
Designated Type BCP, the line is avail- 
able in a broad range of sizes, 1834 x? 
in to 79 x 10 in overall, single or two- 
pass types. The design requires no spe- 
cial fabrication at installation point and 
replacement parts are carried in stock. 4. 


High Pressure Lubricator 


A new portable, high pressure Cen- 
tro-Matic Bucket pump, Model 1808 
lubricator, for single line systems has 
been announced by Lincoln Engineer- 
ing Co. The unit has 30 lb capacity and 
is designed for injector circuits installed 
on machines not equipped with pumps 
or not in a central lubricating system. 5. 





In distinguished company 





RELIEF VALVES 


on a 955 H.P. 
Diesel Engine 


A distinguished locomotive maker 
uses Fulflo 142” IPS piston type pres- 
sure relief valves to regulate lubri- 
cating oil pressures at 35 pounds 
per sq. in. for lubricating bearings. 


“Fulflo Valves are sometimes seen 
. never heard.” 










The FULFLO VALVE shown 
on this photograph is made 
with brass body and stainless 
steel pistons. 


Consult the Fulflo technical staff on 
your problems. 


Specialties Co., Inc. 
BLANCHESTER, OHIO 
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Write on your letterhead 
for the 


| FULFLO 
MECHANICAL DATA BOOK. 
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iliary Cylinders With Double 

ds up Size Rods 

= A ncw line of Gerotor hydraulic cyl- 

7 inders. with piston rods twice the stand- 

ger | | pivett Lathe eee ecmmm es DELIVER LUBRICATING OIL ON BALDWIN ROAD- 


for injection moulding machines and 


JD] hydraulic presses, the new design is | MAD ICG Tem Rel@el levi awe ROR CR Ame ee 


known as a 2:1 cylinder. The new rod, 






rous, being twice in size, reduces by its addi- 
tional! area, the oil displacement within 
the cylinder and allows retraction at 
twice the speed of extension. The speed- 
up shortens the work cycle and saves 
power by requiring a smaller pump. 
These new cylinders are available with 
any of the five standard mountings, 10 
bore diameters in any length up to 96 

ction. in stroke and with cushioning at either 

avail- or both ends of the piston rod. 6. 

gb New Time Delay Valve 

) spe- Production of a time delay valve 

it and which operates on an entirely new prin- 

ck. 4. ciple of air control, has been announced 
by Ross Operating Valve Company. The 

or new model, unlike the old spring-pres- This 1500 HP Diesel Locomotive, 

Cen- sure controlled valves, operates by vol- built by Baldwin, serves the C & O, 

1808 

s has 

ineer- 

y and 

talled 

yuMps 

em. 5 





Close-up of the special Roper pump 
which is located at the front left- 
hand side of the Diesel Engine. The 
pump is chain driven. 





ume measurement of air; this assures 
constant repetition of time sequence. 


Available for use on all Ross in-line 1 ” 
operating bodies, %4 to 1% in size, the A TYP ICAL CUSTOM-BUILT APPLICATION BY ROPER 
valves are furnished in straightway, 
three-way, normally open or closed This custom-built pump — made to deliver lubricating oil on a 
ee tt Baldwin Diesel Switching Locomotive —is typical of a wide 
tequirements. 7. range of tailored-to-the-job units produced by Roper. Although 
Filter-Regulator Unit applications may vary greatly, each custom pump is designed 
iC A Meus Co, hes seleeeed along the basic Roper principle employing only two moving 
their new Series 5A cleaning and regu- parts. The simplicity of this design — equal size, helical pump- 
ing gears operating in a case with proper clearance — promotes 
high efficiency and long service life. Roper custom-built — as 
well as Roper standard models — can effect substantial savings 
in the long run. Sizes range from 3/4 to 300 G.P.M. — pressures 
up to 1000 P.S.I. 















Send For Descriptive Literature 

GEO. D. ROPER CORP. 

705 Blackhawk Park Ave. 
K. 


ROCKFORD, ILLINOIS 





lating unit for air powered pneumatic 
tquipment. The filter-regulator is for 


DRAUUCE nay oso 33 





DEPENDABILITY SINCE 1857 











use with air and non-corrosive gases 
up to 125 psi and 120 F ambient and 
is applicable to production machines, 
sprayers, instrument control and other 
industrial air line service. The filter and 
regulator is a single unit, not an assem- 
bly. and is available in two sizes, 4 
and 3% in, with six types of regulator 
springs, the standard being the Hi-Lo 
spring for 5 to 125 psi. 8. 


Pressure Actuated Switches 

Meletron Corporation has just re- 
leased its new Model 424 “Dualtrol” 
switch which actuates at any two pre- 
determined pressures. A diaphragm 
sensing element actuates two SPDT 
snap-action switching elements at any 





two independent pressures. Six classes 
of switches provide adjustable ranges 
from 2 in of water to 100 psi with proof 


pressures up to 120 psi. Housing dimen- 
sions are 3 in dia; 4% in overall. Pres- 
sure connection to 4% in external thread 
with % in conduit connector. The 
“Dualtrol” has applications for warn- 
ing signals, maintenance of constant 
pressures between two limits or for 
sequence control. 9. 


Safety And Relief Valves 


The Kunkle Valve Company has add- 
ed a complete line of cast carbon and 
alloy steel safety and relief valves to 
its bronze line. The new additions were 
formerly manufactured by Star Brass 
Co. whose facilities have been pur- 
chased by Kunkle. Included in the new 
line is a %4 to 6 in cast carbon steel 
valve, with stainless steel trim, for 
pressures to 600 psi and temperatures 
to 650 F. Other valves for air, steam, 
gases, vapors and liquids are available. 
10. 


Bantam Size Control Valves 


A. Schrader’s Son, Div. of Scovill 
Mfg. Co., Inc., has released a complete 
line of small, 2-3-4-way, compact oper- 
taing valves for use with single and dou- 
ble acting cylinders, featuring the sliding 
disc principal. One steel bolt holds the 
two-piece body and internal parts in 
place and contributes to time saving, 
low cost maintenance. Available for 
hand, foot, knee or mechanical actua- 
tion the valves have % in ports deliver- 
ing full line flow. Adaptable for small 
bore cylinders, they can also be used on 


cylinders up to 3% in bore in short 
strokes. 11. 


Flareless Tube Fittings 
A new flareless tube fitting introduced 
by the Aircraft Fitting Company, elimi- 
nates tube gouging and limits tube dis- 





tortion, permitting quick, economical 
installation. The gripping action of the 
fitting sleeve forms a positive leakproof 
seal and makes for suitable copper, 
steel, stainless steel and aluminum ap- 
plications. It is available in all standard 
shapes and sizes for tubing up to 1 in in 
OD. The AFCO fitting meets all re- 
quirements of JIC Hydraulic Standards 
as well as spec AN-F-47. 12. 


Three-Way Pneumatic Control 


Johns Engineering Co. announces a 
new Three-way, 34 in pneumatic valve 
for control of pressures and vacuums. 
The outlet connection is on the bottom 
face with inlet and exhaust ports at 
opposite ends. The valve is of the plun- 
ger type, 34 in dia, 6 in overall, made 
of anodized aluminum with chrome- 
plated steel plunger. Sealing members 
are rubber lined. 13. 











on us. 


Wherever mechanical motion 
is required, there’s a possibility of 
using Hydraulics to advantage—for 
economy, speed, smoothness, or 
greater operating efficiency. 


HUFFORD, one of the Pa- 
cific Coast’s leading exponents and 
builders of Hydraulic Equipment, 
can help you. For engineering rec- 
ommendations and estimates, call 


HUFFORD MACHINE WORKS, INC. 
Redondo Beach, Calif. 


Builders of the famous Hufford Hydraulic 
Stretch-Wrap Forming Machines, Hydraulic Ce- 
ramic Presses, Hydraulic Elevators, and Special- 
ized Hydraulic Machinery. 
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Know all the answers 


. . . before you buy hydraulic pumps! A Gerotor 
check-list will help you to pin down your require- 
ments ... specify and buy more intelligently. Copies 
are yours for the asking . . . no obligation. 
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inset spindle points. Monel needle 
short valves have heat treated Z-nickel spin- 
dle with ground point. High and low 
pressure reducing valves, adapters, spe- 
cial purpose and toggle valves along 
luced with flo-gages and pressure containers 
olimi- are also described. 
e dis- 31. Hydraulic Oil Cylinders .. . 
a , ; . Bulletin 49-55 shows a wide variety of 
The publications listed ae — besa? oe oe initial key number on styles and sizes of Vickers Incorporat- 
. ed, hydraulic oil cylinders. Design fea- 
28. Air Cylinders . . . The new 16- matic push button operation to safe- pooner each pie “sin waren gtoneg 
page, two-color, Catalog Section No. guard workers and reduce manual ef- ee pas b ccake took d “ll 
54 just published by Rivett Lathe & fort. The primary units shown are the S.-W 4" -Page Dull ¢tin neues 
Grinder, Inc., describes and illustrates master valves, 30 to 100 psi working tom e i a lati oe oe 
the entire line of Gerotor air cylinders. | pressures, that control the application a pe ers, flow calculations and types 
, Drawings and tables are furnished for of compressed air to the cylinders and of oi! circuits. 
mical each model and size cylinder with valve __ pilot valves }¢ in IPS, 4 or 5/16 in , 
of the recommendations to help the engineer § OD that control the masters. Pilot nes epg tg 
pees with circuit layouts. Rabbet, foot, trun- valves are available in designs for sim- THE CARD AND MAiL 
»PPer, nion, center-line, blind end flange, rod ple or complex controls, hand, foot or 32. Electric Valves . . . Skinner 
‘ded | (nd flange and clevis types of mount- _ mechanical operation, singly or in multi- —_EJectric Valve Division of the Skinner 
tai ings - detailed. Features of 000 ple for locations in any desired position. Chuck Co. has released a descriptive 
ie | Si sig neetaig i inde, 90. Neale Valen «The Hate bulletin No. 44 on thes two-may l 
dards alte o nnd a Boge design and al- Incorporated 20-page catalog contains operated, normally closed, solenoid 
oon convenience in locating pipe con. ‘formation and data on needle valves, valve. The Model M2 with a 10 watt 
nections, self adjusting “a sition rod pressure reducing valves, gauges and operating Maxmnum 1 satisfactory for 
atrol im, anette te anal bee controls. Standard stock lists the blunt | US¢ With petroleum ,oils, water, air and 
ia =—w © 6 and V point valves, pressure tested to ‘inert gases over a pressure range of 5 
as service. 2,000 psi, available for use with all to 150 psi. Applications include indus- 
valve ; ae : . : : 
oan 29. Remote Controls... Pneumatic —_ kinds of gases, with water, compressed trial machinery, process equipment, air 
ottom remote controls are the subject of a 12- air and vacuums; sizes % to 4 NPT. vises,.air and hydraulic cylinders. 
ts at page illustrated Bulletin No. 645 pub- Corrosion resistant needle valves are ob- 33. Small Air Compressors... 
plun- lished by The Tomkins-Johnson Co. tainable in all sizes up to % in made Worthington Pump and Machinery 
made Remote controls can be applied to from stainless steel with hardened stain- Corp.’s 16-page Bulletin H-620-B30 
rome- presses and other machines for pneu- less steel or Hastelloy “C” heat treated, gives descriptive data on air-cooled 
mbers _ 
7 the last word 
re e e 
in design 
and operation 
b 
2 AMPLE BRONZE BEARING INTERNAL SNAP TYPE PRECISION HONED STEEL TUBING 
KEEPER RSS NEW TYPE, LOW FRICTION PISTON SEAL— 
4 NEW TYPE, LOW FRICTION “©” RING SEALS EFFICIENT & UNEXCELLED FOR DURABILITY 

RAM SEAL—EFFICIENT AND PISTON AND RAM 
) UNEXCELLED FOR DURA- POSITIVELY SECUR- 

BILITY ED BY PATENTED 

LOCK NUT 
? BRONZE COVER 
“SEAL GUARD” RAM SCRAP- PLATE 
§ ER POSITIVE PACKING PRO- 

TECTION “HEAVY DUTY” Hi- 
tor TENSILE CAST IRON 
a CASTINGS 
ses 50 ROCK WELL—HARDENED 


AND GROUND STEEL RAM— 
SCORE RESISTANT 





PEMACO AIR CYLINDER 


Designed to JIC Hydraulic Standards 


An exclusive feature is the one piece 
' piston construction. Other makes using 
synthetic or leather cups usually have 
: Gpiston made of three pieces...and thus 
; cannot maintain 100% concentricity. 


Send for full details on both AIR and 
HYDRAULIC cylinders. 


¢ 
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compressors and dry vacuum pumps, 4 
to 20 hp, 40 to 250 psi, single or two- 
stage. Illustrations and specifications 
are listed for both bare and mounted 
types with standard and optional equip- 
ment and accessories necessary for each 


installation. A series of cross section 
drawings illustrate the features of the 
Feather Valve and the construction of 
the compressors. A utility cart-mounted 
compressor and single and two-stage 
vacuum pumps are also illustrated along 
with air receivers and valve accessories. 


34. Air Cylinders ... Ledeen Man- 
ufacturing Co. announces a 12-page cat- 
alog, Bulletin No. 500, which includes 
information on the recently announced 
medium duty cylinders. Dimensions and 
weights, ratings and limitations are also 
given for the heavy duty and super 
duty lines. A method of cylinder selec- 
tion is included along with illustrations 
and designs of rod and head attach- 
ments for the complete lines of cylinders 
available. 


35. Small Pumps... Tuthill Pump 
Co. has issued a descriptive 4-page bul- 
letin, with drawings, on their Model 
L series of small industrial pumps. 
These pumps supplement the Model 
CK series. Tuthill pumps have various 
industrial uses such as lifting shafts of 
heavy machinery, metering fuel oil, 
operating chucks and as boosters on 
large flow lines. Model L pumps oper- 
ate on the “internal gear” principle and 


have a capacity range of 4% to 3 gpm 


in five sizes for operating pressures up 
to 400 psi. Either ring or foot mounted 
they all feature the Tuthill mechanical 
seal. 


36. Valve-Sizing Charts . . . Liquid 
and gas valve-sizing charts covering the 
ranges 0.02 to 10,000 gpm and 1 to 100,- 
000 Ib per hr respectively, have just 
been published on heavy stock by Fis- 
cher and Porter Company. The charts 
take into account the differences be- 
tween pressure drop across the valve 
and across the valve ports alone, liquid 
viscosity and specific gravity in deter- 
mining port area and valve size. Inlet 
and outlet absolute pressures, gas spe- 
cific gravity and temperature are also 
charted. 


37. Power Pumps . . . Four types 
of industrial pumps with many applica- 
tions illustrations are shown in the 30- 
page two-color catalog published by the 
John Bean Division of Food Machinery 
and Chemical Corporation. Multiplex 
power ends, duplex pumps, inside and 
outside packed triplex pumps are de- 
tailed with drawings and charts, show- 
ing capacities from 1 to 80 gpm and 
range 100 to 6,000 psi. Applications in- 
clude sterilizers, pressure cleaners, proc- 
ess machines, circulators, sprayers in 
the food, mining, chemical and steel 
industries. All pumps have special self 
expanding piston cups, anti-friction ball 
bearings and the company’s own eccen- 
tric drive. Pump accessories, spray guns 
and nozzles are also shown. 


38. Rotary Actuators .. . Bulletin 
EM 200-3-39 depicts Series 186, 188 
and 189 rotary actuators produced by 
Lear Incorporated for aircraft and in- 
dustrial applications. Applications in- 
clude valve control with remote indica- 
tion, material handling equipment and 
throttle control of large power sources, 


39. Operating Mechanisms. ,, 
Royal Electric Manufacturing Co., Inc., 
shows in its 6-page bulletin a hydraulic 
switch operating mechanism for remote 
control or automatic operation of heavy 
circuit breakers. Type JH for manual 
and JHM for motor operated consist 
mainly of a double acting cylinder which 
is the power unit, tubing and a slave or 
operating cylinder. The mechanism has 
solenoid operated valves and can be 
used in or outdoors. 


40. Miniature Multi-Pole DC Relay 
. ++ A 4-page, two-color, bulletin pub- 
lished by Struthers-Dunn, Inc., shows 
their new miniature multi-pole DC re- 
lay that is built to withstand 15 G’s 
vibration or 25 G’s shock while operat- 
ing. Two hermetically sealed and two 
open types are available in operating 
ranges from 2/3 to 1 1/3 nominal volt- 
age with power requirements as low as 
1 watt up to 3 watts. 


41. Rotary Pumps... An 8-page 
Bulletin 50-S, published by Viking 
Pump Co., illustrates their entire line 
of rotary pumps and indexes the lit- 
erature available for each model. The 
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Thrust plates, bearing plates, pressure plates, 
bushings, seals and connecting rods, machined or 





of the specific formula best suited to each appli- 
cation. That’s why they carry a 


MONEY-BACK GUARANTEE OF LONGER 

SERVICE—LOWER MAINTENANCE COST. 
PROMET BRONZE BAR STOCK 

Round, solid or tubular. 

machined. Cored stock all sizes (by 4” steps) 


from %” minimum core to 26” O.D. and 13” 
lengths or less. Six grades of hardness. 


Rough cast or fully 


Write for literature or let us make recommenda- 
tions and quote you. Simply send blueprints, con- 
ditions of operation and other data. 
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@ Rugged compact con- 


@ 3000 P.S.I. operating 


@ Continuous duty 

@ Poppet design elim- 
inates leakage 

American Crucible methods, know-how, experi- @ May be mounted in 

ence and equipment result in highest quality 


parts at attractive savings to you. @ Impregnated coils re- 
sist moisture and con- 


any position 


Waterman High Pressure Solenoid Valves are inexpel- 
sive, compact units designed for continuous duty m 
hydraulic systems where pressures are as high as 3000 
P.S.I. Poppet type construction gives positive sealing 
against internal leakage. Impregnated oil resistant 
coils make these valves suitable for mounting in 0 
reservoirs. In many cases this feature eliminates cost- 
ly piping and makes possible the construction ¢ 

smaller, more compact hydraulic power units. Avail- 
able in %” pipe size. Electrical requirements are 110 
volt—60 cycle A.C. current. 

West Coast: H. E. Webb, 918 No. Kenilworth Ave., Glendale 2, Calif. 


WATERMAN ENGINEERING 






FOR 110-VOLT 
60 CYCLE AC. 
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construction features, applications, and 
installation recommendations are given. 
Standard pumps, % to 1050 gpm, 50 to 
200 psi, have either right or left hand 
port connections and can be belt or mo- 
tor driven. Special application pumps 
include hydraulic pumps for actuation 
movements on road machinery, machine 
tools, tractors and lifts. These units are 
available with opposite ports in capaci- 
ties 5 to 45 gpm and 50 to 200 psi. 


42. Self-locking Nuts . . . Standard 
Pressed Steel Company’s 16-page two- 
color catalog No. 619-A gives complete 
descriptive information and technical 
data on Flexloc self-locking nuts. Carry- 
ing capacity, uniformity of torque along 
with a Catechism of Flexloc are fea- 
tured in addition to an explanation of 
the Flexloc Specification Code. Aircraft, 
commercial and machine type nuts are 
available. Regular or thin heights are 
available with National Fine or Coarse 
Threads in a wide range of sizes. 


43. Air-Operated Controllers . . . 
The Bristol Company has published a 
32-page Bulletin No. A120 describing 
the new Series 500 air-operated Con- 
trollers for automatic regulation. Appli- 
cations include temperature, pressure, 
flow liquid level, humidity and pH value 
control. Complete data with pictures is 
given on on-off, proportional, reset, de- 
rivative and reset plus derivative mod- 
els. Illustrations show in detail the com- 
plete features of the new Series con- 
trollers. 


44. Seal Catalog . . . Double Seal 
Ring Company describes their One- 
Piece Double Seal rings in their 8-page 
catalog No. 1 & M 101. Plain and ported 
double seal rings, combination rings, 
ventilated and plain rings and oil scrap- 
er rings are shown. Sketches showing 
typical applications to diesel, gas and 
steam engines, compressors and pumps 
and data on clearances in fitting rings 
are included. 


45. Timers . . . Eagle Signal Cor- 
poration released a 4-page Bulletin No. 
340 covering their complete line of tim- 
ers and counters. In addition to show- 
ing products, Bulletin 340 indexes the 
individual bulletins available on each 
timer and counter. The Eagle Timers 
shown are suitable for a broad variety 
of industrial control needs. The Micro- 
flex counters shown operate on impulses 
of an electric eye and control by count- 
ing instead of timing. A list of repre- 
sentatives is also given. 


46. Motor Controls... The 4th edi- 
tion of their handy catalog on modern 
motor controls has just been issued by 
Allen-Bradley Co. The catalog high- 
lights 59 individual bulletins and in- 
cludes information on the selection of 
equipment. In the 76 pages are con- 
densed information, dimensions and 
prices of the AC and DC switches, con- 
tactors, starters and accessories. Heater 
element information along with con- 
ductor size and overcurrent protection 
tables are included in the catalog. 


47. Names of Valve Parts ... The 
Cooper Alloy Foundry Company an- 
nounces the publication of a new bulle- 
tin, Names of Valve Parts. Diagram- 
matic sketches of gate, globe, check and 
lever operated valves are presented with 
a material and parts identification list. 
This is one of the first publications of 
its type to follow the proposed standard 
designations of the Manufacturers’ 
Standardization Committee. 


CIRCLE NUMBERS ON 

48. Wire Code Markers ... An 
easy method of wire and small pipe and 
tubing marking and coding is discussed 
in Bulletin 349 issued by the Western 
Lithograph Company on their line of 
E-Z code wire markers. The markers 
are furnished in paper-backed strips 
from which individual numbers or code 
markings may be easily stripped. Mark- 
ers for 34 standard codes are available. 
The markers conform to ASA stand- 
ards. 


49. Tube Cleaners . . . Thomas C. 
Wilson Inc. has published bulletin 47-A 
on tube cleaners for power plants, refin- 
eries and steam boilers. The air, water, 
and steam motor type cleaners with 
accessories as cutter heads and expand- 
ing brushes are shown. Diameters 4 to 
2 in (ID) can be accommodated. The 
Wilson Trigger power cleaner weighs 
16 lbs while the Pistolgrip power clean- 
er only 3 lbs. 














DRAUL 


This is but one of many different Types and 
Styles of CHIKSAN Hydraulic Swivel Joints 
for application on all hydraulic lines which 
must turn or swivel. Pressure capacities 
range from 1000 psi. to 3000 psi. Write for 
Bulletin A. Or tell us your requirements and 
CHIKSAN Engineers will gladly cooperate 
with you in developing Hydraulic Swivel 
Joints to meet your requirements 


4 CHIKSAN COMPANY 


ARY COMPANIES 

BREA, CALIFORNIA Newark 2,N.J 
WELL EQUIPMENT MFG. CORP 
BREA, CALIFORNIA 


\ AND SUBSIC 
Chicago 3, Ill 


CHIKSAN EXPORT CO 





BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
MAY, 1950 


CHIKSAN 


HYDRAULIC 
SWIVEL JOINTS 
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Make Hard Work EASY 


with these 


BRAWNY NEW AIR CYLINDERS 








What's your problem? Operating press 
brakes, clutches, doors, clamping work, lifting or 
lowering, pushing or pulling heavy loads? 

Investigate the time-saving, work-saving 
advantages of the new Schrader Air Cylinders. 
See how they do hard jobs faster, safer, better. 

See what Schrader has done to make 
this new series of air cylinders tops 
for ruggedness, for fast cycle 
operation, and ease of mounting. 

See how interchangeability of the 
parts cuts down maintenance. 

Schrader Air Cylinders are made in 
Single Acting and Double Acting types; in sizes 


from 1" to 8" bore; and in any stroke. 















Catalog. 





Write for complete information and litera- 
ture about Schrader Air Cylinders and Air 
Control Valves. For information about hun- 
dreds of other Schrader Air Control Products 
_.. Press Controls, Air Ejection Sets, Air Line 
Couplers, Blow Gun etc., ask for 72-Page 








HOUSTON | 


NEWARK 2.N 


TEXAS 








A. SCHRADER’S SON 


448 Vanderbilt Ave. 


BROOKLYN 17, NEW YORK, Dept. AH-7 
Division of Scovill Manufacturing Company, Inc. 


Schrader 
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“SEALOL” 


PATENTED 


This balanced-pres- 
sure face seal really 
gets around — and 
it’s easy to see why! 
For a wide variety of rotary shaft applications — fluids, 
temperatures, speeds, pressures, and space requirements 
— there's a “Sealol” design. Here are a few examples: 


“SEALOL’ Sealed Fuel Pumps 


36,000 RPM %" Shaft 200°F Kerosene 300 PS! 
3,500RPM %"Shoft 150°F Aviation Gosoline 60 PSI 


“SEALOL’~ Sealed Hydraulic Pumps & Motors 
Ucon Hydraulic 
1,800 RPM 11%” Shaft Room Temp. Fluid 
11,000 RPM 21%" Shaft 200°F Lube Oil 
“SEALOL’- Sealed Transfer Pumps 
Acid and Caustic 


1500 PS! 
20 PSI 


1,750 RPM 2%” Shaft 200°F Dye Liquors 15 PSI 
3,500 RPM 114" Shaft Room Temp. Propane 350 PSI 
1,750RPM 1” Shaft 600°F Heat Transfer Fluid 50 PSI 
1,800 RPM 1” Shaft 200°F Brine 100 PSI 

60RPM 4" Shoft 70°F Sulfur Dioxide 100 PSI 


“SEALOL’~ Sealed Gear Boxes & 
Speed Reducers 


6,800 RPM 5” Shoft 125°F Lube Oil Atmos. Pressure 

18,000 RPM 14%" Shaft 150°F SAE 10 20 PSI 
“SEALOL’~— Sealed Agitators & Mixers 

Steam and Atmos. 

BORPM 2%" Shoft 350°F Hot Air Pressure 


300 RPM 1” Shoft 450°F 


“SEALOL’~— Sealed Gas Turbines 


15,000 RPM 1%, Shaft 300°F Alcohol Vapor 65 PSI 
7,700 RPM 5%" Shaft 356°F 


Acetone Vapor 50 PSI 


53,000 RPM 1” Shaft 350°F Oil and Steam 350 PSI 
“SEALOL”- Sealed Compressors & 
Super-Chargers 
Oil Mist 
3,024RPM 314" Shoft 250°F and Air 71%” Hg. abs. 
Oil Mist 
and Air 19” Hg. obs. 


70,000 RPM 4" Shoft 230°F 


oo. 
> ¢ ~. 


Also: washing machine pumps, 
dynamometers, boiler feed wa- 
ter pumps, drill press spindles, 
steam compressors, oscillating 
dryers, drying rolls, air 
chucks, natural gas flow meters, 

he sea water pumps, water pumps. 
Why not avail yourself of this fund of seal-engineering 
experience: Our Engineering Department is at your dis- 
posal. Send blueprints and specifications to Sealol 
Corporation, 45 Willard Ave., Providence 5, R. |. PS 4 





HERE’S HOW 
(Continued from page 18) 





Te Vorsilile Seal 


Lube Oil 2PSI - 
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On the return stroke the piston follows the ram or male 
die upward to the end of the power stroke; the ram cop. 
tinues to move up to open the die for ejection of the work 
piece. The only air consumed is the negligible leakage around 
the packings. 
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This arrangement, unlike a spring, exerts the same force 
against the work at any portion of the stroke. 

Should it be desirable to have an increasing force with the 
stroke, it can be accomplished by inserting a check valve in 
the air supply line and using only a part of the stroke. For 
example, if half the stroke is used, the pressure and conse- 
quently the force will be doubled. In such cases, be certain 
that the cylinder is designed for this higher pressure. The 
safety or pop valve must be set for a safe operating pressure. 
Figure 2 shows such an arrangement schematically. 
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Fig. 2. 








The same suggestion may be employed to hold a follower 
against a cam. Dead weight is often used for this service. 
The cylinder does the job with less bulk and, in many cases, 
with less strain on the machine. The cylinder may also be 
connected with a three-way valve and relieve the operator 
of the load of moving the weight around on the idle part of 
the stroke. Figure 3 shows a three-way valve in the supply 
line. This setup may be used in applications where dea 
weights entail a space problem (operator’s convenience 
loading and unloading the machine, delivery and take-away 
conveyors, stock boxes, etc.) and where the strain of dead 
weights on operating parts of a machine necessitates fre- 
quent setup attention. 
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The methods suggested use very little air, being based on 
the assumption that a cylinder can be selected to permit it 
to float on the line. Where it is desirable to set up a variable 
pressure in the cylinder, a pressure regulator may be put in 
the line. Since air can flow through a regulator in one direc- 
tion only, it is necessary to have a continuous bleed that dis- 
charges air faster than the cylinder generates it on its 
counterstroke. The setup is shown in Figure 4. In some cases 
the bleed valve may be closed and the safety valve set to 
pop slightly above the pressure regulator. 
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Fig. 4. 











It is important that the safety valve be directly connected 
to the cylinder. Otherwise, if the cylinder operated faster 
than the lines can absorb the air or if the gate valve is closed 
inadvertently, excessive pressures in the cylinder may be 
developed. 

These are just a few of the possible combinations where 
this type of control is applicable. 

CLARENCE JOHNSON, 
1804 Green Road, 
S. Euclid, Ohio 





Send one or two proven ideas to Here’s How Ed- 
itor. We will pay $5.00 for each item used, $10.00 


for the editor’s best selection each month. 























VALVAIR cives vou... 





CONTROL ASSEMBLY 
ON A STANDARD VALVE BODY 






. . . because parts are 


reltrcharcgeable 


Cylindrical ends on all valve 
bodies (in respective sizes) 
are identical, making pos- 
sible any control assembly. 
Internally, stem, spacer, 
packer spreader, flange end 
bearings, and spring are 
interchangeable. Save on 
maintenance and stock; save 
by paying less for valves 
which embody standardized 
parts. 











ee & 2 
Sizes: %", ¥", ie", %,", y Nas 
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Ask for Bulletin “A-H’’. 


VALVAIR CORPORATION + 454 Morgan Avenue, Akron 11, Ohio 
AFFILIATE: SINCLAIR-COLLINS VALVE CO. 








A STEADY 102° 


BELOW FREEZING 





(Photo from Refrigerating Engineering) 


CALLED FOR CONTINUOUSLY VARIABLE 
SPEEDS AND STABLE OUTPUT TORQUE 


CUM sed Power 
SOLVED THIS PROBLEM 


The wide range of installations that demonstrate the 
reliability, scope and ease of control of Oilgear Fluid 
Power Drives and Transmissions grows daily. A case his- 
tory from REFRIGERATING ENGINEERING, official 
journal of the American Society of Refrigerating Engi- 
neers, telling how a research laboratory chose Oilgear 
Transmissions and obtained continuous, dependable per- 
formance without delay, is another chapter in that story. 

Demands for tests of materials at extreme tempera- 
tures called for equipment able to hold testing room 
temperatures stable at all times—usually at 70° F. below 
zero. It also had to refrigerate test materials as rapidly 
as possible. This meant a system of varying compressor 
speeds automatically—so as to compensate for varia- 
tions in heat load. 

Previous experience had shown that . . . the use of 
direct current motors, or variable speed drives of the 
belt-and-pulley type, under automatic control, was not 
entirely reliable and required considerable servicing. 

Then Oilgear Fluid Power Transmissions were adopted. 
These transmissions provide continuously and automati- 
cally variable output speed and maximum output torque 
at all operating speeds. Nearly two years’ experience 
reveals that temperatures have been maintained within 
+%° F. of the desired figure over long periods of time, 
that no attendant is required except for a few minutes’ 
daily routine inspection, that the Oilgear drives are 
completely reliable. 

Thus the evidence grows that if you are tired of ma- 
chine or process drives and transmissions that don’t 
stand up, if you want simpler, better, more productive 
and dependable drives, if you have problems not yet 
solved, it will pay you to contact Oilgear Fluid Power 
engineers. THE OILGEAR COMPANY, 1564 W. Pierce 
St., Milwaukee 4, Wisconsin. 


Oilgea L Hud | OFaT ey: L 


PUMPS, MOTORS, TRANSMISSIONS, CYLINDERS AND VALVES 











BOOK REVIEWS 





Fluid Pressure Mechanisms 


H. G. Conway, M.A., A.M.1.Mech.E., 
F.R.Ae.S., Chief Engineer Messier, 
Lid., 218 pages, 5¥% x 8% inches. Pub- 
lished by Pitman Publishing Corpora- 
tion, New York, $5.00. 


This book could best be described as 
a summary of the state of the art as ap- 
plied to hydraulic mechanisms and their 
uses. Approximately 500 illustrations 
are used to show the various types of 


devices currently being used, together 
with representative basic systems in 
which they are employed. The list in- 
cludes basic valve elements, pumps, re- 
ceiving units, pressure and flow control 
valves, and other miscellaneous and un- 
classified items. The system coverage 
includes elementary power systems 
through such complex types as remote 
control and servo equipment. The au- 
thor has not tried to delve into the 
advantages and shortcomings of each 
item illustrated, but has offered such 
descriptions and pertinent comments 
as were available to him. It is to the 
author’s credit alone that he was able 
to assemble and illustrate in a simple 





BENDIX USES PRECISION 


ARROWHEAD “0” RINGS 
IN HYDRAULIC LIFTS 





The farm is a tough proving ground. Expo- 
sure to abrasive dirt and brutally rough 


handling of equipment necessitate designing 
parts to take abuse. That’s why Arrowhead 
“O” rings are used by Pacific Division, 
Bendix Aviation, to insure reliable pressure 
sealing in agricultural hydraulic mechanisms. 


Arrowhead’s high standards of quality are 
based on experience in the manufacture of 
hundreds of millions of precision “O” rings. 
This experience and the services of Arrow- 


head engineers are at your service. 


For standard “OQ” ring data and useful information 
on design and application write for Catalog 502A 





Arrowhead “O” Rings are a 
vital part of these Bendix 
made hydraulic lifts for major 
implement manufacturers. 


ARROWHEAD RUBBER ok ~ DOWNEY, CALIFORNIA 


ENGINEERED RUBBER PRODUCTS 
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RINGS * SILICONES « 


PRECISION MECHANICALS x 


HERERO DUCTS 





schematic manner the many and varied 
types of equipment which the work 
includes. Engineers and designers will 
find this book extremely valuable for 
reference purposes and in the design of 
new equipment while others will find 


much basic knowledge of the function-_ 


ing of hydraulic mechanisms explained 
in a simple and understandable manner. 


Physical Properties of 
Lubricants 


American Society of Lubrication 
Engineers, Educational Committee, 
Professor D. D. Fuller, Chairman; 72 
pages, 5¥2 x 8 inches. Published by The 
American Society of Lubrication Engi- 
neers, at $1.00. 

This booklet, the first of a series on 
various phases of lubricants and lubri- 
cation, presents a discussion on nine of 
the commonly used physical character- 
istics of lubricants. The text is prepared 
to provide information to readers with- 
out an advanced technical education. 
However, a bibliography is included, 
which may be used by those desiring a 
more rigorous background. The prop- 
erties discussed are viscosity, gravity, 
cloud and pour points, flash and fire 
points, carbon residue, neutralization 
number and interfacial tension, saponi- 
fication number, emulsification and spe- 
cific heat. Although two of these may 
be considered chemical properties, em- 
phasis is placed on their physical sig- 
nificance. 

The booklet is of particular value to 
maintenance personnel, laboratory tech- 
nicians and all students of chemical and 
mechanical engineering. 


Practical Aircraft Hydraulics 


Earl J. Horrell, maintenance mechanic 
and supervisor, Continental Air Lines, 
46 pages, 8% x 11 inches, plus 54 pages 
of colored illustrations. Published by 
The World Press, Inc., Denver, Colo- 
rado, at $3.85. 

As the preface indicates, this book 
has been written for the mechanic by 
a mechanic. It is thus the type of book 
which will be of most value to the air- 
line maintenance mechanic or others 
performing similar work. The book 
gives an introductory chapter on basic 
hydraulics but illustrates them in the 
way these principles are actually ap- 
plied in aircraft equipment. The follow- 
ing chapters are devoted to a complete 
description of the DC-3 hydraulic sys- 
tem and equipment, but at the same 
time points out the important hydraulic 
principles involved in each case. The 
author also asks a number of questions 
regarding each chapter in order to stim- 
ulate the reader’s thoughts as he goes 
along. Methods to be used for trouble 
shooting the more eommon difficulties 
are given in connection with the various 
equipment items and for the system as 
a whole. Also included are brief de- 
scriptions of the DC-4 and DC-6 hy- 
draulic systems. The Constellation and 
Convair 240 systems are covered by 4 
drawing of the schematic diagram and 
a few additional remarks. F.0.H. 
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Another Profitable Application 
of 
























IN CONVERTING A DISK GRINDER FOR PRECISION FA 
smooth, dependable power of a Hanna Hydraulic Cylinder’: 
arrangement was used fo efficiently rapid-traverse the table up to Gem 
slow, adjustable, infinitely-variable feed for cutting and to rapid-trav 
back. With the unusual fooling on this standard grinder, small bras: 
bronze, aluminum and magnesium valve parts can be produced at a” 
fraction of the usual cost by eliminating a grinding and lathe operation. 


There are 1001 applications of Hanna Cylinder 
Power throughout industry . . . to achieve nearly 
every push, pull, lift, press, clamp or control prob- 
lem involved . . . for both standard and special 
machines and equipment. 

Hanna Cylinders are used to advantage for faster, 
simpler, safer machine control and actuation... 
to replace manual effort and speed up production... 
to supply smooth, dependable economical power. 

Standard model Hanna Cylinders are available 
for nearly every mounting requirement . . . for pres- 
sures up to 1500 p.s.i. . .. for pneumatic or hydraulic 
operation. 


Send for Catalogs 


Hanna Low Pressure Cylinders..Cat. 236 
Hanna Hydraulic Cylinders....Cat. 233 
Hanna Precision Valves.......... Cat. 251 
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Hanna Engineering Works 


1765 ELSTON AVE.. CHICAGO 22, ILLINOIS 
HYDRAULIC AND PNEUMATIC EQUIPMENT ... CYLINDERS «.. VALVES... RIVETERS 















Strong on Flexibility 


Erosion- 


... Two strong points of 


RESISTOFLEX ASSEMBLIES 


that can pay off in your oil circuits 


RR cctstotex hose has what it takes for long service in 
hydraulic applications. Its capacity to endure constant 
flexing, vibration, shock loads—plus its remarkable inert- 
ness to oils—have proved to be the right answer for re- 
duced troubles and replacements. That’s why, for years, 
Resistoflexr hose assemblies have been standard equip- 
ment in products of many well-known manufacturers. 


With a high tensile compar tube, Resistoflex assemblies 
possess more than the necessary strength for medium 
as well as low pressure installations. Since this compar 
tube is so completely unaffected by oils, there’s never 
any swelling, gumming or erosion—your guarantee of 
unclogged hydraulic cylinders and pump! 

If you need a flexible hose assembly that can take it — 
one with a record of trouble-free transmission of oils, 
fuels, solvents, refrigerants and gases— you'll profit by 
equipping with Resistoflex assemblies. Write us for 
specific recommendations or catalog data. 


bode mart Rng = US & Con Per OFF 


/RESISTOFLEX 


CORPORATION | 


tenner sims ie te 


Belleville 9, New Jersey 
SYNTHETIC FLEXIBLE PRODUCTS AND PARTS FOR INDUSTRY 





42 


Proof, ¢ oo! 








or bearing seals in magnetic clutches; 
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Abstracts, summaries and listings of articles on hydraulic 
and associated applications in industry; reports on prepared 
papers, talk and discussions pertinent to the hydraulics field, 





Characteristics Of Some Magnetic-Fluid 
Clutch Servomechanisms 

From a paper by A. J. Parziale and P. D. Tilton 
(American Institute of Electric Engineers, No. 50-24), 

After stating that systems using magnetic-fluid clutch 
servomotors follow normal servomechanism design 
practice and compensation techniques and that the 
speed of response of a given clutch depends on its size 
and design, several limitations are pointed out: (1) the 
ability of iron-oil mixtures to withstand high tempera- 
tures for long periods and the fluid properties to prevent 
packing and settling out of the iron powder during 
inactivity must still be improved; (2) special seals 
must be provided, face-type seals with graphite ele- 
ments have been found superior to conventional shaft 
(3) the high 


GET THESE FEATURES 
IN ALL YOUR FUTURE 


CYLINDERS 





Air and Low 


Pressure Hydraulic 


% Compact — No Tie Rods 
% Extra heavy walls of selected tubing 


* Metal to metal assembly preloods 
piston cups 
% Automatic rod packing requires 
take-up. Seals under pressure 


% Aluminum alloy piston with se! 


Hydraulic 


High Pressure 


%* Centrifugally Cast Cylinder Bodies 
* Cast Steel or Semi-Steel End Caps 


* Cast Iron Piston with Automotive 
Type Rings 


% Leakproof Packing. 
in each end cap 


* Adjustable Port Location 


% Fixed Cushions Standard Construction cup retainer : 
— Adjustable Cushions Optional % Extra long rod guide 


HYDRO-LINE CYLINDERS CONFORM TO J.1.C. STANDARDS 


=> FREE Additional Data 


covering additional construction and performance features are included i* Ls 
catalog. Write for your copy today. Ask for bulletin 350. 


“©” Rings ! 
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\ temperature properties of the insulation and seals limit | 50% = AV t | G 


the allowable temperature rise, since clutches, like other 
with .1—> 


servomotors, must dissipate heat generated by working | 
against stall load torques; and (4) the winding insula- | 
S$ tion must be protected from high transient voltages, | LINEAR "9 
high temperature and abrasion. The magnetic-fluid | 
clutch is also adaptable to brakes, dynamometers, y 7 
beg £ 





spring or damping simulators and general purpose | 
torque loading devices. 
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Hydraulically Operated Double-Draw Die | 
L. D. Richards, Machinery, v 56, January 1950, pp | 


























' 185-186. MOY 

jraulic “ . . 

pared The use of an auxiliary, portable, hydraulic unit to 

field. act as a hold-down in single action type of press for a a 
draw and redraw is described. Both functions are per- the 3 

formed in one operation, an air cushion with an unus- - 
ually long stroke being used to permit the down stroke | 

ilton onti : Hy-Score eat! 
to continue after the first draw is completed. The mate- | 47.3.) hi 3 

nae rial drawn is 52S-O aluminum, 0.32 in thick, fed to the : —_ 

lute = : : i 

press in coils and drawn into shells to a depth of 33 | 

my 6 in, with an outside diameter of 2 inches. A diagram and with only a slight 

t t e =" . . . . 
a detailed description of the operation are included. 

5 sins P P | change in design! 

) the Simplified Design Calculations For Positive 

pera Displacement Mydraute Pumps Hy-Score Arms Corporation 

Se as a eo 

iS , 1950, pp 87, 88. : ble of 

seals The author presents a method of establishing essen- al th di _— . nee amici oe aL 

e ele- tial dimensions of suction and delivery valves without — me Ins engi: ond enouge te 

shaft using velocity and acceleration diagrams. cause combustion of oil in a small air chamber. 


high eam A saving of 50% was effected in the cost of the 


, 7 ST Oo je) seal alone by changing to a LINEAR “O” Ring.* 


: But, that’s not the whole story! The LINEAR 


_— 2“ 
= 
ae fa AT THE 









TROUBLE “OQ” Ring permits greater assembly tolerance in 

the manufacture of the piston parts resulting in 

SOURCE further, substantial savings. Through such cost 

ABN Ne and you reductions, Hy-Score stays on the target for profit- 
4 f | y Age able production in more ways than one. 

: es inane | Thousands of products throughout industry are 

32 ¢ machine troubles effectively and efficiently using economical, ver- 








satile, precision moulded LINEAR “‘O” Rings... 
| for a host of sealing applications over a wide range 
of pressures and temperatures. 


| 





MARVEL 





raulic Compounded of natural or synthetic rubber for 
ds nearly every condition, LINEAR “‘O”’ Rings are also 
— SYNCLINAL FILTERS available in Kel-F, Silicone and other synthetics 
Bi (Sump and Liquid-line types) | to resist the action of vigorous oxidizing materials 
hg The source of over 50% of hydraulic press troubles is dirt and at normal or extreme temperatures. 

pe 2 of foreign matter in oil. Over 114 manufacturers have made Marvel 

whe: Synclinal filters their O.E.M. choice to halt this trouble in their | For individualized attention to your packing 


machines because Marvel filters fit their installation needs, | 
crowd a maximum of filtering efficiency into small space and are | 
DARDS | so easily disassembled and cleaned that operators are not | 
tempted to neglect maintenance. Available in wire mesh sizes 


problem, design or application, Call LinEaR! 


from 30 to 200. Individual capacities are from 5 to 50 g.p.m., *The use of “O” Rings ir certain packing structures is covered by Christensen Pat. No. 

ba and greater volume is possible with multiple installation. For 2,180,795 under which we have paid the royalty for the installation of our rings in these 

yded in efficient filtration of non-corrosive liquids in circulating or low structures so that the royalty is included in the purchase price of the “O” Ring. 
Pressure systems the answer is Marvel. Write for catalogs 104 


- and 102. “PERFECTLY ENGINEERED PACKINGS" 


mt MARVEL ENGINEERING CO. 1 TID 
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R/M VEE-FLEX 


the packing rings 
every hydraulic engineer 
should know and specify 


R/M Vee-Flex Packing Rings have been used for years to insure efficient 
sealing in hydraulic cylinders, rams, pistons, lifts, accumulators, shock 
absorbers, valves, pumps, and other equipment. They are available in a 
wide range of sizes for applications in modern hydraulic machinery. 

The rings are designed so that fluid pressure automatically spreads 
the lips and thus increases the efficiency of the seal against rod or stuffing 
box wall. When pressure is released, the rings contract, thus decreasing 
friction and making possible longer service. 

R/M Vee-Flex Rings nest together in sets, providing a multiple seal in 
limited space. “Finger-Tight” adjustment is all that is necessary to insure 
sealing. 


Fill out the coupon below for information on Vee-Flex Rings. 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J. 


RAYBESTOS-MANHATTAN, INC. alee 

Packing Division, Manheim, Pa. 

Gentlemen: Please send me a free copy of the R/M Vee-Flex 
bulletin. 





Position SE eee 





Company maul 








Address EE a ee a ee 








| 
| 
| Name a as ae 
| 
| 
I 
| 


i cnciceitierniaitiniinnniaitidiiandnins Zone ___. State__ 


RAYBESTOS-MANHATTAN, INC., Manu- 
facturers of Packings « Asbestos Textiles 
Mechanical Rubber Products « Abrasive 
and Diamond Wheels « Rubber Covered 


Equipment ¢ Brake Linings « Brake Blocks 
Clutch Facings « Fan Belts « Radiator Hose 
Powdered Metal Products « Bowling Balls 
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William F. MacDonald was elected 
president of E. F. Houghton & Co. 
at the February stockholders meet- 
ing succeeding Maj. Aaron E. Car- 
penter who voluntarily relinquished 
the presidency when elected chair- 
man of the board at the same meet- 
ing. W. F. MacDonald has been as- 
sociated with the company since 1927 
and has served in various capacities. 


George B. Miller, chief engineer, 
Hydraulic Div., Racine Tool & Ma- 
chine Co., spoke on the types of oils 
available to the hydraulic industry, 
their advantages and disadvantages 
at a meeting of the Racine chapter, 
ASTE. Members from Racine, Ken- 
osha and Milwaukee were present at 
the meeting held in the Racine Man- 
ufacturers Building. 


In a recent announcement H. H. 
Reynolds was appointed manager of 
the Los Angeles office for De Laval 
Steam Turbine Co. and J. Horth 
named manager of the St. Louis 
office. 


Colby M. Chester was elected 
chairman of the board and Robert R. 
Watson re-elected president of Man- 
ning, Maxwell & Moore, Inc. Mr. 
Chester replaces the late C. A. 
Moore, and has been on the board of 
directors for the last 20 years. 


J. C. Poole was promoted to direc- 
tor of purchases for Hydraulic Press 
Mfg. Co. He has been associated with 
the company for many years and was 
formerly assistant purchasing agent. 


The Weatherhead Company of 
Canada, Ltd., at St. Thomas, On- 
tario, is presently producing approxi- 
mately 65,000 bent tube units a week 
for scores of Canadian manufactur- 
ers as a result of a new specialized 
bending operation based on designs 
by H. A. White, the company’s chief 
design engineer. 


The R. P. Adams Company an- 
hounce the appointment of Machin- 
ery & Equipment Sales, Inc., 1014 
Cathedral Street, Baltimore, as their 
exclusive representative in the State 
of Maryland. 


MAY, 1950 


Fred R. Paris, who for ten years 
was with Worthington Pump and 
Machinery Cor- 
poration, Harri- 
son, New Jersey, 
has been ap- 
pointed district 
representative 
for Marlow 
Pumps, Ridge- 
wood, New Jer- 
sey. Working 
out of the firm’s 
home office in 
Ridgewood, he will be in charge of 
industrial pump sales for New York 
State and part of Canada. 


The Paquin Co., Cleveland, Ohio, 
has recently been appointed exclu- 
sive representative for Greer Hy- 





in the Northern Ohio 


Mr. Paris 


draulics, Inc., 
district. 


G. F. Maughmer, formerly man- 
ager of General Electric’s sales office 
in Los Angeles, has been named man- 
ager of G-E’s new 12th district ap- 
paratus sales department with head- 
quarters in St. Louis. 


Dorr-Patterson Engineering Co. 
have moved to 241 Chene Street, 
Detroit 7, Mich. 
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‘CO’ RINGS SINCE 1941 


Outstanding by nature— Par co Balanced Compounds + precision 
moulding make the outgkanding hydraulic packing. For ““O” 
ring packing, investigate * ‘O” rings from Parco Balanced 


ication or Army-Navy installations 


Compounds. All da fy numbers of both 6227 and 6230 series 
for commercial fi 


to Specification KNP 79 are available from stock. 


C atalog Gnd engineering data on request. Write us today. 
Copyright 1950 














Plastic & Rubber Products Co. 


2100 Hyde Park Bivd., Los Angeles 47, Calif. 
919 N. Michigan Ave., Chicago, Ill. 
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BASIC CHARACTERISTICS 
(Continued from page 17) 


and speed brakes determined the 
maximum demand, then the pressur- 
ized system would be chosen since 
this demand could occur anytime 
during “in flight” operations. 
Surface control boost and power 
surface control systems present 
many new problems to the designer. 
First of all the power requirements 
for these systems have increased 
rapidly due to increased speed and 
maneuverability. Here, additional 
power take-off pads on engines to 
accommodate these requirements 
have not been provided. The hydrau- 
lic designer is therefore forced to a 
compromise design in order to pro- 
vide sufficient power and safety for 
these systems. The use of electric 
motor driven pumps has greatly alle- 
viated this condition, but there again 
sufficient electrical power is not al- 
ways available and, generally speak- 
ing, the use of electric motor driven 
pumps constitutes a severe weight 


penalty. The problem of safety and 


reliability for this type of power 
source always arises and the design- 
er, in order to overcome this objec- 


MA ace 


tag 
—forget this uf - 


pesky job of unity draining 











These columns are limited to Help 
Wanted or Position Wanted ads, and 





ENGINEERING 
SALES AND SERVICE 
REPRESENTATIVE WANTED 


Domestic and foreign travel in- 
volved. Young, unmarried, col- 
lege graduate preferred. Knowl- 
edge of Spanish helpful. Must be 
experienced in hydraulic circuits, 
design and installation work, es- 
pecially machine tool and indus- 
trial application. Submit full in- 
formation with photo, also start- 
ing salary expected. Address Ed- 
wards Engineering Corp. New 
Orleans 16, La. 








THE MARKET PLACE 


CLASSIFIED ADVERTISING 








offerings of used equipment by the users 
of such equipment. 


Rates: For “Positions Wanted” $4.00 
minimum, limit 25 words. For all other 
classifications $4.50 minimum for 25 
words, each additional word 15c; bold 
face type or all capitals, $7.50 mini- 
mum for 25 words, each additional 
word 20c; limit 50 words. Box addresses 
count as five words. All insertions are 
payable in advance. 





Engineering sales representatives 
wanted in principal cities to han- 
dle complete, quality line of air 
and hydraulic cylinders. Write in 
confidence, stating lines now be- 
ing handled, territory covered and 
references. Address Box 5150 AP- 
PLIED HYDRAULICS. 














tion, has been forced to provide 
automatic cross over valves to supply 
utility system power for the boost 
systems. This interconnection of 
utility and boost systems, while not 
too desirable, appears to be the best 
present solution to the problem. 

It can readily be seen that there 
are no set rules for proper selection 


¥ 


| ‘TYPENH (above)—A new hand- 
operated, four-way, directional 
air control valve. Sizes /e" and 
%" lever motion. 


of type and class of hydraulic sys- 
tem, or systems, for all types of air- 
craft. The designer must consider 
type of airplane, its missions, dura- 
tion of flight, “in flight” require- 


ments, and all other detail require- 
ments as well as characteristics of 
all types and classes of hydraulic 
systems. 








CONTROL OF 
AIR CYLINDERS! 


your compressed air lines 


SIMPLY 
INSTALL 
THE 


(It's often forgotten 


anyway) 





Continuously and automatically removes 
the collected water from water separators, 
air reservoirs, or low points in air lines. 
Eliminates water damage to equipment, 
work and materials. Saves labor, expense, 
worry—and many a shutdown or produc- 
tion slow-down. No air loss! Bulletin 
DC-25-A tells why. Address NATIONAL 
PNEUMATIC CoO., INC., Industrial Div. 
—Graybar Bldg., New York. 
—Boston. 

—Chicago. 





Automatic N ATER 


EJECTOR VALVE 
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TYPE NF (right)—A new foot- 
operated, four way, directional 
air control valve. Sizes Ye” and 
¥%," .With or without pedal guard. 





Here i is the newest thing in air valves for operat- 
ing single or double acting air cylinders! Built for 
hand or foot operation, these instant-acting valves 
provide fast, effortless control comparable to an 
electric valve —at minimum cost. 


DISC TYPE; SELF-LAPPING— Metal-to-metal seat. Air 
tight. Packless. 
PILOT CONTROLLED; PISTON OPERATED — Only light 


touch required; air does the work — shifts the main 
valve. 


PRECISION ENGINEERED— Simple, compact, self- 
contained; rugged! Try one today. Ask for bulletins. 


HAN N IFIN Corporation ¢ 


1155 S. Kilbourn Ave. @ Chicago 24, Illinois 


APPLIED HYDRAULIC 














Y, 1951 








$4.00 
other 
25 

bold 
mini- 
tional 
resses 
1S are 


—. 
fes 





- sys- 
f air- 
sider 
dura- 
juire- 
juire- 
cs ol 
raulic 


ERS! 














CNA - 
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ORIGINATOR OF MICRONIC 
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FILTRATION 


the 


Way to Make 
Liquids Come Clean 




















Nine times out of ten Bendix-Skinner filters will 
supply the ‘‘finest’’ answer to your problem. No 
magic—just the simple fact that Bendix-Skinner 
has developed entirely new and exclusive filtering 
techniques in twenty years of tackling the tough 
jobs. We'll welcome an opportunity to prove it. An 
inquiry costs you nothing and may save you much. 


Over 350 Models providing filtration 
from 2 micron (.000019”) upwards 
at flow rates from 1 to 5000 g.p.m. 


Ribbon-type Pleated-type 


Disc-type 


SKINNER PURIFIERS DIVISION OF 


1500 TROMBLY AVENUE, 
DETROIT 11, MICHIGAN 


wT 
iemeriendl 
AVIATION CORPORATION 


Export Sales: Bendix International Division, 72 Fifth Ave. N.Y. 11, N.Y 
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i @ SMALLER Package 


NEW DENISON 
(Series 400) 


FLUID MOTOR 


A new high in compact fluid power. You 
can get up to 24 hp output from this husky 
heavy-duty motor — yet it’s less than a foot 
long. Its rugged, close-coupled, axial-piston 
action takes sudden stops, starts and reversals 
with trouble-free ease. Unusual compactness 
makes it easy to adapt to equipment that puts 
space at a premium. Operates at 2500 psi, 
with speeds up to 3000 rpm and a torque 
rating of over 500 inch-pounds. Flange or 
foot mountings. Check the chart below for 
an idea of the wide range of industrial needs 
this new ‘‘400 series” HydrOILic Fluid Motor 
FM-2 


can meet aelaeMey cele me celam oltielaate 


for the full story. Write today! 


Max. c.p.m, output, shaft 
Min, ¢.p.m. output, shoft 





Cubic inches per rev. output, shaft 
G.p.m. per 100 r.p.m. output, shaft 
G.p.m,. at max. r.p.m, output, shaft 
Volumetric efficiency, % of max. r.p.m. 


VOLUME 





Pound-inches per 100 p.s.i. 
Pound-inches at max. p.s.i. 
Stalled or starting torque, % of max. 
Running torque, % of max. 


TORQUE 





Per 100 r.p.m. at max, p.s.i. 


HORSEPOWER At max, r.p.m. and max. p.s.i. 


The DENISON Engineering Comaany 


1166 Dublin Rd. Columbus 16, Ohio 


DENISON 
7-2 40)| paw 
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1950 National Conference on 
Industrial Hydraulics Announced 


The sixth annual National Con- 
ference on Industrial Hydraulics will 
be held October 18 and 19 at the 
Sherman Hotel in Chicago, accord- 
ing to an announcement by confer- 
ence director Otto J. Maha. 

Sponsoring the conference are Ar- 
mour Research Foundation of IIli- 
nois Institute of Technology and the 
Graduate School of the Institute in 
cooperation with seven Chicago tech- 
nical societies: American Society of 
Civil Engineers, American Society of 
Mechanical Engineers, Society of 
Automotive Engineers, Western So- 
ciety of Engineers, American Society 
of Lubricating Engineers, American 
Institute of Chemical Engineers and 
the Institute of the Aeronautical 
Sciences. 


Group Analyzes Hydraulic 
Circuits 


The Cleveland Engineering Socie- 
ty, Machine Design Division, is 
sponsoring a series of five lectures 
and demonstrations on simple hy- 
draulic circuits during April and 
May. 


The first lecture, April 4th, pre- 
sented by R. L. Hall covered simple 
circuits with a discussion of building 
a library of hydraulic references. 
Paul Simonds presented “Standard 
Work Circuits’, at the second meet- 
ing, April 18th. 

The third in the series was a dem- 
onstration of hydraulic circuit ap- 
plications by C. J. Dudley of Miller 
Motor Co., who conducted a tour 


through the 
Knowledge”, a mobile trailer fitted 
with an operating display. 

The fourth lecture was held May 


“College of Cylinder 


2nd; Paul Simonds presented 
“Standard Control Circuits’. The 
fifth and concluding lecture will be 
held May 16th at which time A. L, 
Miller will present his paper entitled 
“Hydraulic and Electrical Anal- 
ogies’’. 
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STACE SAVING UMTS, 


PACK POWER IN 
MINIMUM 






1% to 8” 
bores available 
for prompt delivery 


O-M hydraulic, water, air cylin- 
ders save up to 4 in space re- 
quired. Unique circumferential 































































































key locks honed steel tubing to 
compact end caps ... yet dis- 


assembly is a matter of seconds. Ports oriented radially to 
infinite number of positions. All mounting brackets avail- 
able. Steel (no castings) and bearing bronze throughout. 


Write today for specifications. 


ORTMAN-MILLER | 


Inc. 


MACHINE CO., 


1204 150th Street, Hammond, Indiana 
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WITH UNITIZED CONTROL 
it _suppcy [3] ra SUPPLY 
1 —_— ial = ——_ —— 
Ze ; EXH ExXH —. 
ExH. €xH 
lot for R, other pit for L— 
Open and close one pilet—no neutral. Open one pi ba ghee 
B + C No Neuvtral C + C With Neutral 
t + 
' 
i — fee 
Rei fon ro} foe 
; supp SuPPLY 
7 (c= 
se HE] am EXH. aE 
solenoid for L. 
Soleneld energized for R or |—optional. eae a eae nt, 
A = L3A Numatics Valve Shown here are a few typical 
B = L38 Numatics Valve combinations obtained reer 
. “Unitized Control” . . . applie 
6-80 — directly to the air cylinder. 
C? = Two-way pilot valve INCREASE PRODUCTION 
C? = Three-way pilot valve — LOWER COSTS 
Send tor Catalog 
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SALES OFFICES 
AND WAREHOUSES: 


SALES OFFICES: 
AEROQUIP 


AEROQUIP CORPORATION 





JACKSON, MICHIGAN 


1053 NO. HOLLYWOOD WAY, BURBANK, CALIF. 1215 SO. EAST GRAND AVE, PORTLAND 1 4, ORE. 
2912 N. E. 28TH ST. FORT WORTH 11, TEXAS 72-74 STAFFORD STREET, TORONTO, CANADA 
4301 N. W. 36TH ST. MIAMI SPRINGS, FLORIDA 


303 WAREHAM BLDG., HAGERSTOWN, MD. 1419 2ND AVE, SO.. MINNEAPOLIS 4, MINN. 


PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U. S. A. AND ABROAD 





Busuneasman! 


WHAT WILL THE 1950 CENSUS 
DO FOR YOUR BUSINESS 2 


CONSUMER MARKET INFORMATION 
The 1950 Census will provide a huge amount of informa- 
tion about the characteristics of the consumer market. It 
will tell you what kind of incorne groups live where . . . 
what they have and what they need in the way of com- 
modities from automobiles to television sets down to 
plumbing fixtures. The Census is an accurate survey of 
economic conditions in your market area. It will not only 
tell you where your customers are, but what they need 
that you have to sell them! 
It will show where improved transportation and shipping 
facilities are needed . . . better harbors and waterways 
. stepped-up Public Service. 
That is why the 1950 United States Census is vital to your 
business! 
COOPERATION 
You know that the Census-Taker is not just “counting 
heads.” He's actually making a survey of existing condi- 
tions in industry, business, employment, housing, educa- 
tion. You know census information is as confidential as 
the vote you cast! Because you know all these things 
you'll cooperate with the Census-Taker in every way when 


he calls on you. 


WHAT ABOUT THE OTHER FELLOW? 


But! What about the people who work for you? The man 
in the shop . . . your own secretary . . . the fellows in the 
shipping room. Do they know all this about the Census? 
Chances are some of them do, so the idea is to get the 


right information across to those who don’t! 


WHAT’S THE BEST WAY? 
If it's possible, call everyone together and talk about it 


. ask questions .. . exchange ideas. If your outfit is 


too big for that, direct a Census information memorandum 
to all your employees. Post information on the bulletin 
boards. Run a Census story in the company house organ 
Talk about it. Every way you can. . 
work for you to cooperate with the Census. 


. get the people wh 


WHAT DOES THE 1950 CENSUS MEAN TO 
YOUR EMPLOYEES? 


Better schools . . . school buses . . 
means finer roads, bridges and highways . . 


. school lunches. It 
. increased 
transportation facilities . . . improved safety regulations. 
It creates more efficient Public Service and furthers ade- 
quate distribution of utility services such as telephones, 
gas, water and electric power. It will help your commu- 
nity plan better parks, playgrounds, recreation areas and 
housing. It will mean higher living standards and accurate 
congressional representation. The Census is everybody's 
voice in America’s future! 


YOU OWE IT TO YOURSELF... 


Mister Businessman . . . to your business and your com- 
munity! Put your efforts behind the 1950 United States 
Census for an even better country to live in . . . the best 
country to do business in! 


Like other American business firms, we believe that business has a responsibility 
to contribute to the public welfare. This advertisement is therefore sponsored by 


APPLIED HYDRAULICS 





